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PREFACE. 



When first this Work was projected, it was intended 
to confine it to a compilation of matters of permanent interest 
and value from the " Indian Tea Gazette" alone. In the 
progress of the compilation, however, it occurred to the 
Editor that extracts from other suitable sources, bearing on 
the question of Tea, would add to the value of this Volume. 
Therefore, opportunity has been taken to supplement the very 
large amount of information compiled from the Tea Gazette^ 
by the addition of certain specialist articles from the latest 
published Encyclopaedia, and by appropriate selections from 
contemporaneous literature. Also, advantage has (by permis- 
sion) been taken of a small pamphlet issued recently, con- 
taining a summary of opinions on Cultivation and Manu- 
facture, from leading Planters. 

Of course, unanimity of opinion upon the different 
important Tea topics discussed in this Work is not to be 
expected, but the reader will be able to judge for himself, in 
each particular case, on which side lies the balance of argu- 
ment and proof. 

The knowledge of Tea Cultivation and Manufacture 
has so much advanced of late years, and the introduction of 
machinery has brought about so many important changes, 
that a compilation of the kind now presented has become 
almost a necessity for the Book-shelf of every one interested 
in any way in Tea in India ; and the publication for the 
past few years of the Indian Tea Gazette — a purely specialist 
Journal, — has enabled the Editor to lay before his readers a 
very exhaustive epitome of the opinions and observations 
of the many who have made Tea Cultivation in India a 
subject of special thought and study. 

The Editor has, himself, spared no pains to render 
this Work in every way as complete as possible, and he 
trusts that this will be the opinion of those who honour him 
with their support and approbation. 



Calcutta, \ 
March iSSi. j 



SYNOPSIS. 



This Volume has^ for greater convenience to readers^ been divided 
into Parts^ with separating half-titles. 

The first section treats of Tea Science, and the botany and chemi- 
cal properties of Tsa^ as well as of the early history of the Industry. 

The second section is devoted to a reproduction of the most valuable 
papers on, and correspondence and opinions regarding, " Tea Blights 
and Tea Pests/' which have appeared in the pages of the Tea Gazette during 
the last four years^ as well as in those of contemporaneous journals. 

The third part is devoted to an exhaustive consideration of every 
point bearing upon Tea Cultivation and Manufactubb for the past four 
years, arranged as nearly as possible under distinctive sub-heads. 

Part IV contains special reference to the principal Tea Districts 
of India, with incidental notes on the less important districts, while 
statisticsd tables of Indian Tea Cultivation^ as far as published to 
date, are appended. 

Part V shows the countries, other than China and India, in which 
Tea Cultivation is now being carried on^ or has at any time been at- 
tempted. 

Part VI refers to the discussions which have taken place regard- 
ing the opening up of new markets for Indian Tea, and of operations 
as far as they have gone at present, or have been projected. 

Part VII is devoted to miscellaneous subjects of interest con- 
nected with Tea and the Tea Industry. 

Part VIII, the concluding *^ part, contains Tea Reviews for the 
past year, and valuable Tea Statistics for the past ten years. 

The selection of matter, for all the foregoing, from the pages 
of the Tea Gazette and several other sources, which will be found 
herein focussed and grouped under respective main and sub-headings, 
has been carried up to present date ; so that the latest opinions and 
information regarding '^ Tea in India'' will be found in this Volume. 

The Index at end of the Volume will be found to afibrd ready 
reference to the emallest item of detail, as each subject referred to in every 
paragraph has been selected and indexed. 

The present Volume is not a mere literal transcript from the 
columns of the Tea Gazette and other sources. True, many valuable 
papers have had to be given entire ; but where it could be done without 
injury, only the most salient points of information and argument have 
been inserted, notably in respect to the ^^ Correspondence'' on the many 
and varied subjects which will be found discussed in these pages. 
Unnecessary bulk has thus been avoided. 

The different sizes of type used are intended to indicate the 
character of the matter inserted ; the larger type being, as a rule, devoted 
to ^^ leading articles and important or original papers," and the smaller 
type to ** extracts from correspondence" and ^' selections." 

Subjects, only, of permanent interest have been treated of 
in this Work. 
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THEA, a genvis of Plants belong- 
ing to the tribe dvnelliea and na- 
toral order Ternstromiaeea, which has 
been so namefd from the slightly alter- 
ed Chinese name of the dried herb 
which now forms the almost uni- 
versal beverage of the British Isles. 
Though now so extensively employed, 
the introduction of tea into Europe 
is of comparntively recent origin. 

Tea, however, must have been used 
in China from very early times. It 
is differently named in different 
parts of China, as Toha, or Cha, 
also Tha, whence we have Tsia, The, 
and Tea. In Persian works in use 
in India, tea is called Cba-Khutai, 
or Tea of Cathay. 

The genus Tiea is characterised by 
having a calyx which is persistent, 
without bracts, 5-leavedy leaflets im- 
bricated, the outer ones smaller; 
petals of the corolla 6 to 9, hypogy- 
nous, imbricated, the inner ones the 
largest, all adhering together at the 
base ; stamens numerous, in several 
rows, adhering to the bottom of the 
petals ; filaments filiform, anthers 
incumbent, 2-celled, oblong, with a 
thickish connectivum, cells opening 
longitudinally ; ovary free, 8-celled ; 
ovules 4 in each cell, inserted alter- 
nately into the central angle, the 
npper ones ascending, the lower pen- 
dulous ; style trifid, stigmas 8, acute ; 
capsule spheroidal, 2-8-lobed, 8-or 
by abortion ^celled, with loculicidal 
dehiscence, or with the dissepiments 
formed from the turned-in edges of 
the valves ; seeds solitary or rarely 
two, in cells, shell-like testa, marked 



with the ventral umbilicus ; cotyle- 
dons thick, fleshy, oily ; no albu* 
men; radicle very short, very near 
the umbilicus, centripetal. 

The genus Camellia is usually con- 
sidered to be very distinct from 
Tiea; indeed by Cambessedes the 
two are separated from each ether 
by several intervening genera : they 
are, however, too closely allied to al- 
low of this separation. Distinotions 
have been made in the fruit of the 
two genera. That of TAea is 8-lobed 
with obtuse corners and opening 
along the middle of the lobes, that 
is, having the dissepiments opposite 
to the valves, or, as expressed by 
modern botanists, having a loculici- 
dal dehiscence. Camellia, on the 
eontrarv, is described as having its 
fruit obscurely triangular, without 
any tendency to become deeply S« 
lobed, with the margins of the valves 
turned inwards and forming the dis- 
sepiments, which thus alternate with 
the valves, and have what is now 
called a septicidal dehiscence. Mr. 
GriflSth, on the contrary, who is well 
qualified to form a correct opinion, 
states, from examination of the As- 
samese tea-plant and of two species 
of Camellia from the Khasia Hills, 
that there is no difference between 
TAea and Camellia, The dehiscence 
in both, he says, is of the same na- 
ture, that is, loculicidal, and the only 
difference that does really exist is 
simply of specific value, consisting 
in the fruits of the tea-plant being 
S-lobed, of the Camellia triangular. 

The species of the genus Tkea are 
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few in number ; some botanists are 
of opinion that even these are varie- 
ties of a single species. 

T. viridis is a large, strong-grow- 
ing, almost hardy plants with spread- 
ing branches ; its leaves three to five 
inches long^ thin, almost membran- 
ous, very broadly lanceolate, light 
green and wavy, with large and 
irregular serratures> the flowers large, 
usually solitary, mostly confined to 
the upper axil, with 6 sepals and 
from 5 to 7 petals ; fruit nodding. 
This species is figured by Dr. Lettsom 
in his account of the tea-plant, t. 
1, and by Sir, W. J. Hooker, * Bot. 
Mag./ t. 8148, and in Loddiges' 
•Bot. Cab,' t. 227, all from plants 
which have flowered in this country. 
Kempfer supplies a very good figure, 
* Amcen. Exot,' P* fiOT, from a Japan- 
ese plant. This species is found both 
in China and Japan, and is supposed 
to be the species which yields the 
green tea of commerce. It has been 
long introduced into this country, 
having been first sent from Japan in 
1687 to the Cape of Good Hope, and 
thence into Europe. 

T. Bohea is a smaller plant than 
T. viridis: its branches are stiff and 
straight, its stem erect, the leaves 
not above half or two-thirds of the 
size of the former species, elliptical 
oblong, perfectly flat, more coriace- 
ous, of a dark green colour, with 
small and even serratures ; they are 
numerous, and have in their axils 
two or three flowers, of 5 sepals and 
6 petals ; these are smaller and have 
a slight fragrauce, and flower later 
in the season than T. viridis. The 
plant is much more tender than the 
green tea-plant, unable to stand the 
cold of an English climate. It is 
supposed by some to yield the leaves 
which are converted into black tea, 
and, notwithstanding contrary state- 
ments, leaves similar to those of this 
plant may be recognised on infusing 
and spreading out the leaves of some 



of the black teas of commeroe. 
[TERNSTRoMiACBiB.] A variety of 
this is sometimes called T. stricta. It 
is figured by Lettsom, ed. 2, p. 4J, 
who considers it only d variety of 
the former. It is also figured by 
Loddiges, ' Bot. Cab.,' t. 226, who, 
as well as Sir W. J. Hooker and Dr. 
Boyle, considers it to be a distinct 
species. 

T. Assamensisj the Assam tea- 
plant, which some years ago attractr 
ed so much attention, seems to par- 
take of the characters of both the 
foregoing. The Calcutta Tea Com- 
mittee say, in 1835 : " We are now 
enabled to state with certainty that 
not only is it a genuine tea, but 
that no doubt can be entertained of 
its being the identical tea of China, 
which is the exclusive source of all 
the varieties and shades of the tea 
of commerce.'' To this it may be 
replied, that there are considerable 
doubts whether the teas of commerce 
are all derived from one species of 

Elant. Mr. Griffith says, in the size 
oth of the plant and of the leaves, 
as well as in the texture of these 
last, and in its stations, the As- 
samese plant approaches to the green 
tea-plant of China ; in its geographi- 
cal distribution, so far as latitude is 
concerned, it approaches to the black 
tea. The inflorescence of the As- 
samese plant varies, but perhaps its 
usual state is to have the flowers 
solitary in the axils of the leaves^ 
but the number of flowers varies 
from one to five. The plants intro- 
duced into this country have their 
leaves much larger and thicker than 
those of the green tea-plant, and 
Messrs. Loddisres find that it re- 
quires a much greater degree of 
heat, in fact that of the hot-house, 
while the others are in the open air 
for a great part of the year. 

Two other species, described by 
Lonreiro, are little known, as T. 
CocAiu'chinensiSy about eight feet 
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liigh^ haviug lauceolate leaves^ flow- 
ers of three to five sepals and five 
petals, solitary, terminal ; found 
wild in the north of Cochin-China, 
where it is also cultivated, being 
used medicinally by the natives as a 
diaphoretic. T, dleota is also a shrub 
of eight feet high, found in the 
fields in the neighbourhood of Can- 



ton, and named from its seeds yield- 
ing a large quantity of oil, which is 
used for burning and as an article 
of diet. The leaves are lanceolate, 
the flowers of sis sepals and six 
petals, peduncles 8-flowered, axil- 
lary ; fruit stated to be indehiscent 
father a berry than a capsule. — 
Englith Cycloptedia. 
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Theadtf a natural order of Folype- 
talous Exogenous Plants. It consists 
of trees or shrubs with alternate co- 
riaceous leaves, without stipules, 
mostly undivided, and sometimes with 
pellucid dots. The flowers are 
generally white in colour, sometimes 
pink or red, and are arranged in 
axillary or terminal peduncles, arti- 
culated at the base. The calyx is 
composed of 5 or 7 sepals, imbricated 
in lestivation, the innermost the 
largest ; petals 5, 6, or 9, often com- 
bined at the base ; stamens indefinite, 
with monadelpbous or poljadelphous 
filaments, and versatile or adnute 
anthers ; ovary superior ; capsule 
2-7-celled ; seeds few, attached to a 
central axis, with little or no albumen, 



and a straight embryo, the cotyledons 
of which are very large, and often 
filled with oil. This order includes 
the TheacecB of Mirbel and the QameU 
liecs of De CandoUe. Their closest 
affinity is with the order Outtifera, 
from which they differ in their alter- 
nate leaves; in the parts of their 
flowers being 5 and its multiples; 
in the calyx being distinct from the 
corolla ; in their twisted estivation, 
and in their thin inadherent cotyle- 
dons. They have also relations with 
Hypericacea and Marcgraaviaeem. The 
plants of this order are principally 
mhabitants of Asia and America ; 
one species only is a native of Africa. 
-^English Ogclopadia. 
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Tiiine Ouaranine (C, ^ H.^ 
N^ O, + 2 Aq.). A crystal- 
line alkaloid found in cofifee, tea, and 
two other vegetable preparations, 
namely, in guarana, a paste prepared 
from the seeds and other parts of 
the PauUinia sorbilii, and in the 
leaves of Ilex Paraguat/ensia^ both of 
which are used in the production of 
beverages in the Brazils and a few 
other parts of the world. Caffeine 
was first discovered in coffee by 
Runge in 1820, and a few years 
afterwards in tea by Oudry. who 
called it theiue : the identity of the 
two substances has since, however, 
been fully established. 

It exists, according to Payen and 
other chemists, in combination with 



potash and chlorogenic, caffeic or 
caffetanuic acid, ana is best prepared 
as follows : — A decoction of tea or 
coffee is mixed with excess of solu- 
tion of basic acetate of lead and 
filtered; through the clear liquid 
is passed a current of sulphuretted 
hydrogen, the sulphide of lead 
separated by filtration, and the fil- 
trate evaporated to a small bulk. On 
cooling the caffeine crystallises out 
nearly pure, and may be rendered 
quite white by boiling in water or 
ether with a little powdered animal 
charcoal, filtering and recrystallising. 
So obtained, it presents the appear- 
ance of long silky needles. They 
contain 8*4 per cent, of water, which 
is not thoroughly separated below a 
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temperature of 802^ At 852'' they 
melt, and at a higher beat sublime 
without decomposition. It is readily 
soluble in ether; also in boilin<2^ aU 
cohol or boiling water, but from 
these it nearly all crystallises out 
on cooling. Heated with strong al- 
kalies it is decomposed with produc- 
tion of methylamme. Hydrochloric 
acid dissolves it, but on evaporation 
it is deposited unchanged. CaffeinOi 
nevertheless, does possess basic pro- 
perties, and, by carefully avoiding 
the presence of water, several well- 
defined salts may be obtained. The 
most remarkable and beautiful of 
these are tlie double chlorides with 
platinum, gold and mercury. 

Caffeine is powerfully attacked 
by oxidising agents, giving rise to 
several bodies of considerable inter- 
estj inasmuch aa they establish its 
intimate connection with the uric 
group of the formic series of organic 
compounds. These are : 1st, amalio 
acid, obtained by Rochleder on 
parsing a current of chlorine through 
caffeine suspended in water, stopping 
the gas before the caffeine is all dis- 
solved, filtering and evaporating the 
filtrate ; 2nd, Cholestophane (the 
nitro-thline of Stenhouse) ; obtained 
by the prolonged action of chlorine 
or nitric acid ; and, 3rd, Murexoin, 
obtained by the action of ammonia on 
amalio acid. These bodies are 
homologous with alloxantine, para- 



banic acid, and murexid (compounds 
obtained by similar processes from 
uric acid), and differing only from 
these latter by having equivalents 
of the radical methyl (C-, H3) in 
the place of an equal number of equi- 
valents of hydrogen. The folio w- 
ingdiagram will show this at a glance: 

Allozantin • • Oi« H« N« Oi« 

Parabanie acid . . C« H. Ns 0« 

'^o?'J;l?^d° . } c.. (cj H.). ir.o.. 

Murexid C|, Hg Ka On 

Dimethyl-mttrexid ^ 

Caffeo-murexid, orV Cis H« (Cs H«)« IT. Oi, 

murexoin. 3 

The use of caffeine as an article 
of diet has not yet been satis- 
factorily ascertained. That tliis is 
a question of no mean interest is 
obvious when we consider that it 
exists in four substances differing 
widely from each other in their bota- 
nical origin, and yet all instinctively 
used for the same purpose by the 
various nations of the world, namely 
the production of useful and agreea- 
ble beverages. Liebig suggests that 
it contributes to the formation of 
taurine, a compound peculiar to bile. 
He considers bile to be one of the 
products of the decomposition of 
animal tissues, and has lately found 
caffeine in muscular flesh. Lehman 
has found that its administration is 
always followed by a slight augmen- 
tation of the secretion of urea. — 
Engliih Cycloptedia. 



MEDICAL PROPERTIES OF TEA. 

The botany of tea is given under real tea, several of which, such as 

the Ciloranlius ineonapieuuSfSre sti- 
mulants of the highest order ; and 
in other instances deleterious che- 
mical compounds are used by the 
Chinese to convert damaged black 
teas into saleable green teas. (Davis, 
^ Chinese,' ii. 466.) For the effecto 
of these, tea is not justly chargeable 
A correct estimate of the action of 



Tuba, its chemical properties are 
noticed under Cappeinb; for an 
account of its culture, see Notbs on 
Tea. 

Before attempting to estimate 
the action of tea on the human 
system, it is necessary to call to 
inind that some of the effects are 
due to the pbnts mixed with the 



MEDIOAL PROPEBT1B8. 



( 5 ) 



MEDIOAL FBOPEBTIU. 



tea is not easily fonned ; yet the 
most dispassionate inqairers regard 
it as narcotic, the stimulating 
period of which is the most conspi- 
cuous and of longest duration. Tea 
has been preposteronsly praised by 
some writers^ and unjustly accused 
by others as being productive of 
numerous diseases : above all it has 
been charged with causing an in- 
crease of nervous diseases. It would 
perhaps be more just to attribute 
the increase of such complaints to 
the more complicated state of our 
social relations, arising from an 
augmented population, and an ad- 
vance in luxury, with the more 
jfrequent infringement of the natural 
lawsy particularly turning night 
into day, and not seldom day into 
night| as is the practice of the 
votaries of fashion. That tea should 
not suit all constitutions or all ages 
is not remarkable. It is less suited 
for young children than for adults; 
indeed for very young children it 
is extremely improper, producing, 
like all narcotics, a morbid state of 
the brain and nervous system. It 
is also unsuited for those of an 
irritable nature, and likewise for 
those of a leucophlegmatic consti- 
tution. Such persons can ill bear 
much liquid of any kind, particu- 
larly in the evening, and prosper 
best on a very dry diet, to which 
growing children of this constitu- 
tion should be strictly confined. 
It may not be true that the 
use of tea, as alleged by Dr. Lett- 
som, has been the main cause of 
the increase of scrofulous diseases ; 
still as diseases of this class are the 
only diseases which are proved by 
the reports of the registrar-general 
to be stationary, or perhaps more 
frequent than others, whatever 
impairs the nervous power and ul- 
timately the digestive function iu 
strumous children should be avoided. 
His advice is sound where he says, 



^* It ought by no means to be the 
common diet of boarding-schools; 
if it be allowed sometimes as a treat, 
they should be at the same time in- 
formed that the constant use of it 
would be injurious to their health, 
strength, and constitution." Those 
to whom it is most suited are the 
plethoric and sanguine. Upon the 
same principle it is a proper artiele 
of diet, and perhaps the best common 
drink at the beginning of fevera 
and inflamnutory eomplaints. In 
a peculiar state of brain termed by 
Mr. Newnham (^Observations on 
Medical and Dietetical Properties 
of Oreen Tea') siAenie exeUemenif 
a state clearly bordering on inflam- 
mation, especially if produced by 
alcoholic stimulants, or by intense 
and long-continued application of 
mind to any particular object of 
literary research, green tea acts as a 
salutary remedy. On the contrary, 
in states of diminished excitement, 
morbid vigilance and nervous dis- 
turbance follow its use. It is not 
an uncommon practice with ardent 
students, when pushing their studies 
far into the night, to resist the 
claims of nature for repose, and keep 
themselves awake by the frequent 
use of tea. That it answers the 
purpose at the time cannot be denied, 
but the object is often attained at a 
fearful price, the destruction of 
health and vigour both of mind and 
body being the penalty. But more 
effect is produced by small doses, 
frequently repeated, than by large 
ones. See the paper on the ^ Uses 
of Tea ill the healthy System,' read 
before the Society of Arts, 15tli 
February, 1861, p. 188. Dr. Smith's 
remarks are based upon a most ex- 
tensive series of experiments— ^the 
results of which are most important* 
Less injury results in these cases 
from the use of coffee. There is 
this difference between the morbid 
states of the nervous system pro- 
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duced by coffee and those resulting^ 
from tea : that the former generally 
subside or disappear entirely on 
relinquishing its use ; those from the 
latter are more permanent, and often 
incapable of being eradicated. 
Nevertheless many persons have im« 
mediately found their health im- 
proved by entirely relinquishing 
the use of tea, or even omitting 
it only at breakfast, for which meal 
it is certainly less proper than for 
the evening beverage. Those for 
whom tea is unsuited will gener- 
ally find weak cocoa the most proper 
substitute. 

Persons of a gouty and rheuma- 
tic nature, above all, those prone to 
calculous diseases of the lithic acid, 
diathesis, find weak tea the least 
objectionable article of common 
drink. They should take it without 
sugar, and with very little milk. 
(Prout/ On the Stomach,' p. 217.) 
Where the water is hard, the addi- 
tion of carbonate of soda not only 
improves the tea, but renders it a 
more proper beverage for such 
persons. This addition of an 
alkali seems to increase the 
action of tea upon the skin, and 
to augment its cooling properties. 
Cream appears to lessen the action 
on the skin, as does also lemon- 
juice. (Smith, ut Bupra^ p. 189.) 
Tea should not be used till about 
four hours after any solid meal. 

The medical uses of tea are not 
many. In fevers it is not only an 
excellent diluent at the commence- 
ment, but a tincture of tea made by 
macerating tea in proof-spirit, and 
adding a teaspoonful of this to a 
small cup of water, and given at 
short intervals during the night, 
after the acute symptoms have sub- 
sided, is often of great service. For 
this purpose, in hospitals and work- 
bouses, the leaves which have been 
used for the ordinary infusion may 
be macerated in alcohol, and a spirit 



of sufficient strength for this pur- 
pose obtained at a cheap rate. 

In some forms of diseased heart 
tea proves a useful sedative. It is 
nearly as valuable an antidote to 
poisoning by opium as coffee is. 
Some cases of poisoning by arsenio 
and tartarised antimony have beeu 
prevented proving fatal by the im- 
mediate administration of tea in the 
form of a very strong infusion. Here 
its power as an antidote depends upon 
its tanin decomposing the poisonous 
substances. But in poisoning by 
opium it is useful only in combating 
the secondary symptoms, and should 
not be administered till the stomach 
pump or other means have removed 
the opium from the stomach. Some 
cases of severe nervous headache 
are relieved by a cup of strong green 
tea, taken without milk or sugar. 
But this should be sparingly resorted 
to ; it is a wiser plan to avoid the 
causes of such headaches. Tea has 
been looked upon as the great means 
by which intoxication was to be 
banished, but it is certain that to 
relieve the tremblings and other 
unpleasant effects of the abuse of 
tea, a little brandy or other alcoholic 
stimulant is occasionally added to 
the cup of tea, and so a habit is ac- 
quired which can never afterwards 
be relinquished. 

Tea has frequently been denounced 
as a useless article of diet to the 
poor, as it is assumed to be devoid 
of nutriment, and the milk and 
sugar which are added are supposed 
to be the only beneficial ingredients. 
Dr. Lettsom has given a calculation, 
partly his own, and partly takeu 
from * Essays on Husbandry/ to 
show how much is, in his view, 
unnecessarily expended by them in 
this way. But the observations of 
Liebig are thought to offer a satis- 
factory explanation of the cause of 
the great partiality of the poor, not 
only for tea, but for tea of an expen- 
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flive and therefore superior kind :— 
'' To see how the action of caffeine, 
asparagine, theobromine, &c., may 
be explained, we must call to mind 
that the chief constituent of the bile 
contains only 3*8 per cent, of nitro- 
gen, of which only the half, or 1*9 
per cent., belongs to the taurine. 
Bile contains in its natural state 
water and solid matter, in the pro- 
portion of 90 parts by weight of the 
former to 10 of the latter. If we 
suppose these 10 parts by weight of 
solid matter to be choleic acid, with 
3*87 per cent, of nitrogen, then 
1 00 parts of fresh bile will contain 
0*171 parts of nitrogen in the shape 
of taurine. Now this quantity is 
contained in 0*6 parts of caffeine ; 
or 2 (V^h grains of caffeine can give 
to an ounce of bile the nitrogen it 
contains in the form of taurine. If 
an infusion of tea contain no more 
than theVifth of a grain of caffeine, 
still, if it contribute in point of fact 
to the formation of bile, the action, 
even of such a quantity, cannot be 
looked upon as a nullity. Neither 
can it be denied, that in the case of 
an excess of non-azotised food and 
a deficiency of motion, which is re- 
quired to cause the change of matter 
of the tissues, and thus to yield the 
nitrogenised product which enters 
into the composition of the bile ; 
that in such a condition the health 
may be benefited by the use of com- 
pounds which are capable of sup- 
plying the place of the nitrogenised 
sabstance produced in the healthy 
state of the body, and essential to 
the production of an important ele- 



ment of respiration. In a chemical 
sense — and it is this alone which 
the preceding remarks are intended 
to show — caffeine, or theine, aspara- 
gine, and theobromine, are, in virtue 
of their composition, better adapted 
to this purpose than all other nitro- 
genised vegetable principles. The 
action of the substances, in ordinary 
circumstances, is not obvious, but it 
unquestionably exists. Tea and coffee 
were originally met with among 
nations whose diet is chiefly vege- 
table/' (Liebig's ^Animal Chemistry,' 
p, 178.) These facts show in what 
way tea proves to the poor a substi- 
tute for animal food, and why fe- 
males and literary persons, who take 
little exercise, manifest such partia- 
lity for it They also explain why 
the attempts, and they have been 
numerous, to find among other plants 
a substitute for tea, have invariably 
failed of success. 

Dr. Thudicum, in 1869, made 
experimeuts on the production of new 
beverages from tea. By treating a 
decoction of tea with yeast and sugar, 
he produced many kinds of tea-wine, 
differing according to the propor- 
tions in which the constituents were 
combined. Another change was 
produced by adding a little alcohol ; 
an effervescent wine resulted from 
forcing carbonic acid gas into the 
decoction; and another from the 
addition of an effervescing wine to 
the tea-liquor. A drink called robur 
or tea-spirit has recently been intro- 
duced, made by adding tea-decoc- 
tion to whisky or hrmiiij. -^English 
Cyclopadia. 
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Though now so extensively em- 
ployed, the introduction of tea into 
Europe is of comparatively recent 
origin. Macpherson, in his < History 
of European Commerce with India,' 



states that '^ tea (sah) is mentioned 
as the usual beverage of the Chinese 
by Soliman, an Arabian merchant, 
who wrote an account of his travels 
in the East about the year A.D. 850 /' 
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but that he had been nnable to find 
any other mention of it prior to the 
timea of the Jesuit missionaries, who 
entered China and Japan a little 
before the middle of the 16th een- 
lury. Anderson, in his * History 
of Commerce/ quotes Botero as 
living the earliest account in 1590, 
when he says that the Chinese 
'^ have also an herb, out of which 
they press a delicate juice, which 
serves them as drink instead of 
wine." Texeira, a native of Por- 
tugal, about the year 1600, saw the 
dried leaves of tea at Malacca; and 
Olearius found them used in 1638 
by the Persians, who obtained them 
from China by means of the Usbeck 
Tartars. Tea, coffee, and chocolate 
are all mentioned in an Act of Par- 
liament of 1660, whereby a duty of 
8i. is charged on every gallon of 
ehocolate, sherbet, and tea made for 
Side. But the use of it in England 
at that time must have been new ; 
for Pepys in his ' Diary,' writes, 
September 25, 1661 : <' I sent for a 
cup of tea (a Chinese drink), of 
which I had never drank before.'' 
The Dutch East India Company 
probably first introduced it into 
Europe, and from Amsterdam it was 
brought to London. But tea must 
iiave continued to be brought in 
small quantities only ; for in the 
year 1664 the East India Company 
purchased, for the purpose of pre- 
senting to the king, 21bs. and 2oz8. 
of tea ; and in the year 1678 they 
imported 4,71 31 bs. of tea, which 
was then for the first time thought 
worth their attention as a branch of 
their trade. 

The Assam tea-plant first attract- 
ed public attention in 1834, in con- 
sequence of replies to the circulars 
which had been addressed to several 
gentlemen. Captains Jenkins and 
Charlton, in May of that year, 
wrote that a kind of tea-plant was 
undoubtedly indigenous in Assam. 



Since then it has* appeared thst 
several gentlemen were well aware 
of the fact, and also that Mr. David 
Scott had, in June 18&5, sent 
leaves and seeds of a plant discover- 
ed originally by Major Bruce, 
which he said the Burmese and 
Chinese concurred in stating to be 
wild tea. A scientific deputation, 
composed of Dr. Wallich and Messrs. 
Griffith and MacCIeland, was sent 
for the proper investigation of Upper 
Assam. Tea plantations were sub- 
sequently establisbed, and Mr. Bruoe 
was appointed their superintendent. 
Mr. MacCIeland states that the tea 
tracts are found in Assam, first on 
the level plain, and secondly on 
mounds or hillocks, and that the 
former situations have a porous 
structure which enables them to 
maintain a dry surface under ex- 
posure to excessive moisture. Assam 
teas were first sold in 1839 ; and from 
the excitement and competition 
created by the novelty of the sale, 
such extravagant prices were paid 
as from 16«. to Ms. a pound; but 
they in due time found their true 
level. 

Becent explorations have rendered 
it probable that the tea-plant is 
growing wild in the forests and 
jungles of Upper Assam, the Syl* 
het Hills, the Himalaya, and the 
great range of mountains extending 
thence through China to the Yang- 
tse-Kiang. 

The subject of the adulUratian of 
tea has occupied a large amount of 
attention within the last few years. 
Irrespective of any adulteration, 
however, the value of tea varies en- 
ormously, according to its delicacy 
and aroma. Mr. Wray, when at 
Malacca, had a small quantity of 
'* Mandarin tea'' given to him by 
some Chinese merchants ; it is a 
kind never sold to foreigners, but com- 
mands 50«. per lb. in China itself. 
The vast bulk of tea used by the 
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Chinese is of poor quality ; and 
much of the poorest is mixed to 
adulterate the better kinds for the 
English market Mr. Wray esti- 
mates that the Chinese consume 
2y000,000y0001bs. of tea annually, 
more than ten times as much as 
they sell to all other countries. 
When the English tea trade with 
China was wholly conducted by the 
East India Company, it is believed 
that the sophistication mostly took 
place after the tea reached the hands 
of other dealers ; but now the Chi- 
nese adulterate it themselves. Mr. 
Wray states that seven-eighths of 
all the tea shipped from China in 
1859 was adulterated ; this was pub- 
licly announced at a mating of 



merchants, held in Canton in April, 
] 859, to consider the subject. The 
adulterants were found to be : spent 
tea-leaves from some of the provinces, 
unsound leaf from others, and three 
or four sorts of plants. When 
brought to this country, the tea sold 
at a (nominally) low price in the 
poorer neighbourhoods, undergoes a 
still further process of adulteration. 
This is proved, not only by the 
analyses of Drs. Hassell and Lethe- 
by, and others, but also by the' 
Excise seizures which so frequently 
occur. All admit that imitations 
of good tea can be produced by very 
easy means; and this facility offers 
a perilous temptation to dishonest 
persons. — Engliik Cyehpasdia. 



THE ORIGIN AND FUTURE PROSPECTS OF TEA 

IN INDIA. 

By Samuel Baildon, Author of "Tea in Assam." 



Nbarlt sixty years ago, when the 
disputes between England and China 
regarding various articles of export 
became frequent, anticipating a seri- 
ous rupture in business relations, 
and a stoppage of the China trade, 
the English Society of Arts offered 
its gold medal or fifty guineas to 
any one '^ who should grow and 
prepare the greatest quantity of tea 
of good quality, not less than twenty 
pounds,'' in the East or West Indies, 
or any other British Colony. Al- 
thongn this offer was repeated for 
many years, no notice appears to 
have been taken of it until nearly 
twenty years after, when it became 
known through the East India Com- 
pany that tea had been grown in 
India, and the Society of Arts gave 
its medal to the gentleman mentioned 
as having merited the reward. 

The discovery of indigenous tea 
in Assam is generally believed to have 
been the origin of the tea enterprise 



in India, and the first occasion of 
its being known that tea would 
grow in this country. But accord- 
ing to a recent journal of the Society 
of Arts, this was not the case. A 
hundred years ago, the ships of the 
East India Company frequently 
brought the tea plant to this country, 
as a curiosity. Colonel Kyd, a 
resident of Calcutta, and who was 
well known for his botanical pursuits, 
had the tea plant growing in hia 
garden in 1780. This gentleman 
corresponded with the famous Sir 
Joseph Banks ; and in 1782, Colonel 
Kyd^s garden was made over to the 
Calcutta authorities, and formed the 
foundation of the now well-known 
Botanical Gardens. Writing to Sir 
Joseph Banks, Colonel Kyd says : 
^' The tea plants received from Can- 
ton have thriven well, although in 
most unsuitable soil and climate; 
the supercargoes are bUmed for 
haying sent only the Wbrst sort^ 

2 
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which are never prepared for the 
European market, and refusing to 
procure native cultivation at the 
requisition of the £engal Govern- 
ment/' 

In 1780, Govemor«Geueral War- 
ren Hastings^ writing to Mr. 
George Bogle, who was just leaving 
Bhootan for Thibet, " sends lu*m 
some seeds of Hyson tea, to aid his 
benevolent plan of introducing the 
luxuries and excellencies of our 
world into that of Bhootan/' 

Other traces have been found 
proving the existence of the tea 
plant in India about this time, and 
also of the question of its acclimati- 
sation being discussed : but no last- 
ing result appears to have followed, 
until 1788, when Sir Joseph Banks, 
at the request of the East India 
Company, drew up a statement for 
the information and guidance of the 
authorities, with a view to improv- 
ing the production of several agri« 
cultural staples, then occasionally 
grown but badly managed. The 
most important one was tea. Mr. 
Burrell, of the Society of Arts, has 
found in the Britisn Museum the 
Qopy of a special communication on 
this subject, dated 27th December 
1788, the original of which was 
sent from London to Bengal, re- 
questing that it should receive the 
attentive perusal of the authorities 
there, and asking that, after procur- 
ing the best information, they would 
give the Directors '^ their senti- 
ments at large, in a point of view 
both political and commercial.'' 
The Bengal Government referred to 
Colonel Kyd, who heartily coincided 
with Sir Joseph Banks; and this 
fact alone appears to have been sent 
home, without the special informa- 
tion and views particularly asked 
for. Probably the question was 
discouraged, as it presented a possi- 
bility of a rival to the China tea 
irade, whieh was a source of much 



wealth to the East India Company, 
as they enjoyed the monopoly of 
the article until 1833.-^ 

Possibly this reserve on the part 
of the Company was the cause of 
the lull which occurred in the ques- 
tion after Colonel Kyd's death, 
until the discovery of indigenous 
tea in Assam. The date of this, 
together with the name of the ac- 
tual discoverer, must always remain 
in doubt. The discovery has been 
attributed to a Mr. C. A. Bruce, 
who is reported by some to have 
traded in Assam, by others to have 
commanded a division of gun-boats 
in Upper Assam, during the first 
Burmese war ; and to have brought 
down indigenous plants and seed 
in 1826. It is known that Bruce 
received a medal from the English 
Society of Arts on this account. 
A native named " Moneram Dewan'' 
is credited with having been the dis- 
coverer. Bruce's claim was disputed 
by a Captain Charlton, who main- 
tained that the existence of tea in 
Assam had been first established by 
him in 1832.t In 1834 a Committee 
was appointed to enquire into the 
possibility of cultivating tea in 
India. In 1836 Government made 
the first attempt, by establishing an 
experimental garden at Lakhim- 
pore (Assam). It failed, and the 
plants were removed to Jaipore, 
where a garden was made, and sold to 
the Assam Company in 1840. This, 
the first Tea Company in India, was 
established about 1839. Tea in 
India was a new thing ; India was 
too far off in those days ; Assam 
was a place no one had scarcely ever 
heard of, and consequently the first 
days of the Company were not very 

Erosperous. By 1850 many gardens 
ad been made in different districts ; 
and in 1853, a Mr. Mills visiting 

• Eztnusta from '< Britbh Mercantile OAsette/* 
Febnurj 1877. 

t See Mr. Barney's letter. 
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Assam found three prirate gardens 
in Sibsagar, and six in Lakhimpore. 
In 1854, the first gardens in Kam« 
roop and Durrung were started. 
In 1855 indigenous tea was found 
in Cachar, and the first garden in 
that district was commenced in the 
coLd season of the same year. In 
1856, Tea was discovered in Sylhet, 
but no gardens were started until 
some time after.** Kumaon started 
tea planting about 1850, Darjeeling 
I860, Neilgherries about 1862, 
Chittagong 1864, and recently 
Chotu Nagpore in 1872, and Ceylon 
about the same year. 

By 1839 it was an established 
fact that India was a fair field for 
tea« Samples of the first manufac- 
ture were sent to the Eaat India 
Company in London, who forwarded 
a portion to the Society of Arts, 
asking for a report on the same. 
Amongst other active members were 
many well-known Mincing Lane 
men — Messrs. Thompson, Twining, 
and others, who kindly offered their 
opinion, and experience on the sub- 
ject for the extension of trade. The 
samples were reported upon as being 
of superior quality, the infusion of 
a deep, rich red, of pungent flavor, 
and resembling the Pekoe of China. 
This was forwarded to the India 
House, and the East India Com- 
pany's Directors, considering it so 
important, sent copies to this country 
for the guidance and more complete 
mannfacture of future crops. In 
1840, a second report was furnished 
by the above members of the Society 
of Arts upon other samples received, 
which stated that '^ Indian tea pos- 
aessed all the richness, strength and 
flavor of the very finest kind imported 
from China; that the preparation 
DOW excelled every expectation that 
could have been formed of improve- 
inent in so short a time ; and that 
India unquestionably possessed every 
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requisite of soil and climate for pro- 
ducing teas of the finest quality.^' 

The new enterprise gradually gain- 
ed favor in the commercial circles, 
and money was forthcoming for open- 
ing out land. From about 1850 until 
1865, tea was increasing in India. 
Slowly at first, treacherously rapid at 
last : and tlien the crisis came. 
There are two or three phases to 
this question. Land had been taken 
up for tea, to such an extent, and 
so many gardens had been started, 
that seeing tea investments taken 
up so readily, most people very na- 
turally thought it was a wonaerfal 
thing to pay. In a style it was. 
Not so much from the tea that was 
made, but by the money realised 
for seed. Gardens being opened out 
in large numbers, increased consider- 
ably the demand for seed. It was 
selling at Rs. 200 permaund. Now, 
growing seed is a very easy thing-— ^ 
planters are often forced to do this 
when coolies are scarce — and con- 
sidering the little labor necessary to 
look after bushes left for the purpose, 
and the price just mentioned being 
obtained for what had cost scarcely 
anything, it can readily be under- 
stood how gardens showed great pro- 
fits, and paid large dividends. It 
was this unusual interest on money 
invested which attracted the notice 
of capitalists ; and people believed 
they had only to put the seed into 
the ground anywhere, and reap fabu- 
lous results. 

It is a subject for regret, and one 
which cannot be denied, that the 
crash in tea was in a measure due 
to the dishonest practices of sundry 
^'tea concern promoters.'' Estates 
were sold at many times their 
value, false representations were 
made as to existing arrears, and the 
actual state of affairs generally dis- 
covered too late. Men to manage 
gardens were recruited from any- 
where; ordinary seamen and cap- 
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tftinsy professional men, others who 
had failed iu everything else^ all 
—nearly all of them as ignorant 
regarding the industry they were 
entering, as could have been the 
case ; gardens were made in places 
where tea was the last thing to 
plant; extravagance was indulged 
into the fullest extent : and so the 
end came. 

I have been informed of a case 
where a few small estates were 
amalgamated and sold to a Company 
iu London, and the "promoter/* 
finding people red-hot to invest in 
tea, considered it a good time for 
making a private harvest, and in the 
particulars of the then estates he 
included and actually sold a 100«acre 
garden which had no existence : 
writing to his representative next 
mail to buy seed at any price, clear 
and scrape something near 100 acres, 
and plant the seed : as it had been sold. 
Sundry mercantile men in Calcutta 
were convicted of boiling the tea- 
need after it was sold, to prevent its 
germination, and to retard the suc- 
cess of the purchasers who were 
embarking in tea. Another prac- 
tice, when it became known that tea 
did not usually yield until three 
years old, was to reckon the year 
(or thereabout) which the seed had 
taken to mature from the blossom 
on the parent bush, so that when it 
was planted the garden was " one 
year old/' 

These and many other similar prac- 
tices principally caused the crash of 
1865-67. What has been said 
about ignorant managers, every one 
in tea at the time will corroborate. 
Not that all managers were thus ; 
but considering the sudden influx of 
new men to the tea districts, the 
number of old ones being compara- 
tively small, the majority of (so- 
called) planters were found to be 
useless and ignorant. Men who knew 
nothing of their work being put to 



manage affairs, it is not difficult to 
understand that an article scarcely 
deserving the name of tea was abun- 
dantly made. Old planters, whose 
names and marks were well-known in 
the market, were forgotten or over- 
looked in the sudden flood of rubbish 
that was sent for sale. I have seen 
sale lists of the market at this time. 
Pekoe \s. M. per lb., Souchong 
10(2., Broken Teas S^d. @ M. per 
lb. Many estates had been purchased 
with borrowed money, and the seed 
sales having declined, no adequate 
return was given by the crops which 
realized such prices as these. Such 
was the past of tea. 

It is a well-known historical fact 
that great calamities are invariably 
followed by much real good. This 
wiis seen in the Plague of London, 
which, although terrible whilst it 
lasted, caused an investigation into 
the sanitary arrangements of the 
great city, and subsequent improve- 
ments. The same with the Great 
Fire. When the unhealthy, ill- 
ventilated buildings, which previ- 
ously principally formed the city, 
were burnt down, the very natural 
enquiry came, how was it they had all 
taken fire so readily? The evil 
worked much good. So it was with 
tea. Very great and grievous were 
the losses ; but good came of the 
evil. Tea-planting has become a 
science now ; and, although many 
managers scarcely regard this fact,— 
working like machines, because they 
have been so instructed, — the force 
of good example ensures better re- 
sults than formerly. Gardens are 
made — indifferent seed is no longer 
thrust into an imperfectly cleared 
patch of land. Men as ignorant as 
those previously at the head of fac- 
tories no longer get charge of them, 
and the market receives tea (not 
rubbish as formerly) — tea which is 
surely making its way. 

In 1840 the first tea garden in 
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India (a very joang one) was sold. 
Tfairty-^even years after, what do 
we see? Hundreds of thoosands 
of acres of land taken ont of jungle 
and planted with tea. In this short 
time many districts have been 
opened out : — 



Assam. 
Cacharand Sylhet. 
Chittagong. 
Darjeeling, 
Kangra. 



Dehra Doon. 
Kumaon. 
NeilgheiTy Hills. 
Chota Nagpore. 
Ceylon. 



The growth of the tea industry 
during the (say) forty years of its 
existence is simply astounding. 

A question naturally asked is : If 
the supply has increased so wonder- 
fully* has the demand ? We answer 
^Yes.'^ Not that Indian tea is 
appreciated by itself by the tea« 
drinking public, for many of them 
would be horriGed at the idea of 
changing the beverage they have 
drank all their lives, id est China tea 
(according to the common belief). 
Indian tea is very seldom taken 
alone, excepting by persons who 
know exactly what they are doing. 
I think I may safely say that almost 
every one who has occasionally 
drank really good Indian tea prefers 
it to any China tea. It is un- 
doubtedly far superior. The indus- 
try in China, although a very 
considerable one, fails to carry that 
earnest importance with it to persons 
engaged in it, that tea in India does. 
According to writers on the subject, 
where nothing else will grow re- 
muneratively in China tea is planted. 
Land is taken up for this purpose 
by the Chinese, as it is in India 
for paddy. Natives grow the leaf 
(sometimes manufacture it), and 
sell it to the European firms for 
shipment. In India, with very few 
exceptions, what tea a planter ships 
be has himself grown, and its culti- 
vation and manufacture has received 
the benefit of all his care, attention, 
and anxiety |-— that it may be as 



good as possible. The fact that soil 
in Indian tea districts is much richer 
than in China, would, of itself, make 
the article better. In addition to 
this, the indigenous Indian plant is 
of a far higher class than the China 
one. The intrinsic value of Indian 
tea is very plainly shown by the 
price it realizes — crops from the two 
countries bear no comparison to each 
other in point of average price 
obtained. I have seen China Congou 
sold in the London sale rooms at 4^. 
per lb. I think I can safely say, 
that no tea which leaves India noW| 
fetches so little. 

Another proof of the superiority 
of Indian tea is the purpose for 
which it is used. China tea gener- 
ally has more fragrant aroma (ob-> 
tained from various flowers,) than 
[Strength. Indian tea is used for 
supplying the absent quality, and 
this is the article the British public 
are drinking to-day, content with 
the old China tea (as they believe 
it,) and scouting the idea of tea 
from any other place under the sun 
as a ''new fangled notion.^' Persons 
using Indian tea at home alone, 
report it as being far more economi- 
cal than China tea : and whilst a 
much smaller quantity suffices or- 
dinary purposes, there is, notwith- 
standing the reduction, a decided 
improvement in strength and body. 
Wholesale and retail men know the 
value of Indian tea now, and I 
believe there is scarcely any China 
tea sold at the present time, without 
a considerable addition of the In- 
dian article. The consumption of 
Indian tea is not confined to this 
country and the United Kingdom. 
In '* How I found Livingstone,'* 
Stanley narrates that arriving at 
one place (Unyamyembe I think) 
he was entertained by some travel- 
ling merchants with " the fragrant 
decoction of an Assam herb.'' This 
was right away in inner Africa. It 
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shoald be remarked that, as a rule, 
all Indian teas are known by the one 
name of *^ Assam/' The Central 
Asian traders are buying tea from 
Knmaon ; in fact from the g^ardens 
of the Himalayan districts generally. 
It may not be generally known, bnt 
it is nevertheless a fact, that the 
best of the China tea crop never 
reaches the United Kingdom. It is 
(and has been for years) always 
bought up by the Russian Agents 
immediately they can place their 
hands upon it. Russia is a great 
tea*drinking^ country. Who knows, 
bnt that Indian tea may obtain 
the precedence there too, as in other 
places. It may be so, although I 
have heard that obstacles are placed 
by the Russian Government in the 
way of the successful introduction 
of Indian tea to that country ; for, 
although samples have repeatedly 
been submitted, they have never got 
beyond the Russian Custom House. 
This, however, might be overcome. 

To illustrate the present state of 
the commerce in Indian tea, I can- 
not do better than give an extract 
from the annual tea circular for 1876 
from one of the leading London 
houses:-** *^The Indian tea trade 
during the past year (1876) has been 
nnintermptedly prosperous, for the 
greater imports have been followed by 
a proportionate increase in the use of 
Indian tea, which now, indeed, forms 
not far short of a fifth of the whole 
consumption, while the larger supplies 
have been disposed of at rates highly 
remunerative to planters. During the 
last ten years the weight exported 
from India has risen from 2,500,00011)8. 
to 28,126,0001bs.— an increase of 
over eleven times ; and while the next 
crop is expected to yield 86^,00011)8., 
it is generally thought that the great 
extensions of the gardens, caused by 
the profitable character of the trade 
during the past few seasons, will, 

* Meisn. Travert & Go. 



within a few years, lead to an export 
of 60,000,0001b8. If the present 
promise for the coming season be 
maintained, it appears probable that 
we shall receive 84,000,000lbs. during 
1877, and if the increased imports be 
consumed, as there seems little doubt 
that they will be, Indian tea will 
form about one-fourth the consump- 
tion. Many of the leading and 
keenest grocers now use one-half of 
Indian tea in their mixtures, and are 
thus enabled to buy lower priced 
China teas. Bv this course they are 
able to offer a Detter tea than their, 
neighbours, and the public, who still 
adhere to the traditional tea-spoon 
as the measure of the quantity to 
be infused, do not, as might be 
thought, diminish their consumption, 
but congratulate themselves on get- 
ting more strength and flavor for 
their money. Some progress has 
also been made in the retail sale of 
unmixed Indian tea. But as the 
flavor is so totally different from that 
to which the public are accustomed, 
the planters can only expect a very 
gradual advance in the use of their 
tea by itself, for which, however, the 
increasing quantity used in mixing 
is gradually educating the nation.'' 

The following figures will show 
the surprising development of the 
consumption of Indian tea in the 
United Kingdom during the last 
few years. The percentage is against 
the amount of China tea actually 
consumed in Great Britain and Ire* 
land, and does not refer to the total 
importations :*- 

5 per cent, of 
thetoUleon- 



1864 ... 8,600,000Ib8. 
18S7*... 6,000,S0eib8. 
1870 ...18,60a/)00lbt. 

1874 ...81,000,000lbfl. 

1875 .. 24,000,0001bt. 

1876 ...87,000,0001be. 



»« 



2* 
„ 6 

„ 16 

^ 19 



Isomptioiu 
ditto. 



ditto, 
ditto, 
ditto, 
ditto. 
diUo. 



The anticipated yield of Indian 
tea during thisyear is d6,500,0001bs., 

* Duty OD tea reduced to 6^. per ib.. 
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from wbicli about 2^ millions have 
to be deducted for local coDsumption, 
^aste, and export to other parts, 
leaving a balance of 34,000,000 
lbs. for the United EJngdom : about 
a fourth of the total amount con- 
sumed annually at the present time, 
equal to the whole consumption in 
1841, and half of that of 1857, when 
the reduction in duty caused a greatly 
increased consumption. The produc- 
tion of tea in the different districts 
of India is roughly this :— - 

AiMm ... ... 60 per ent 

Caebtf and SjUmI ... ... S6 

DnrJMliDj ... ... IS 

Caagn, Soiiummi, mud Dehm-Doon 10 
€hittafOD|(, Choto Nagpofo, tod 
NciJgliaTiM .M ... 9 »• 

Total ... 100 par oeni 

Beyond a doubt, these proportions 
are but a fraction of what India is 
actually capable of doing. If the 
present area under tea were filled 
with plant, and thoroughly cultivate 
ed, an additional 25 per cent, * all 
round might be added to the present 
exports from the existing acreage. 
Beside, too, there is a great quantity 
of young tea especially, I know, in 
Assam and Oachar, which will be 
adding fair figures to the present 
total in a year or two. There is land 
in India sufficient not only to sup- 
ply the requirements of the United 
Kingdom, but the wants of the 
whole world : thousands of acres 
scattered about from Cape Comorin 
to the Himalayas. 

Indian tea has always realized the 
highest prices iu the London mar- 
ket. In 1876, the average price 
per lb. of Indian tea in bond was 
1«. 11^., whilst that of China was 
only ]«. Sd. Another proof of the 
value of Indian tea over China is 
shown by the statistical tables cf the 
Board of Trade, that the declared 
value of Indian tea received during 
1876 was 2^ million pounds sterling, 
and that of teas from China, Japan, 
and all other sources was ten millions ; 



so that whilst the quantity of Indian 
tea was only 19 per cent., its value 
was equal to 25 per cent. This 
shows that the average exports from 
India are of a superior quality to 
those of China and elsewhere. 

Notwithstanding that all Indian 
teas have found a ready and remu- 
nerative sale in England, they have 
been used by the general public, so to 
speak, without people being aware 
of it. From the faintest possi- 
ble addition with China tea at first, 
it is now boldly used: the tea-drink- 
ing populace are satisfied with the 
combined strength and flavor; the 
retail dealers too, because the better 
the quality of Indian tea they ob- 
tained the lower and cheaper the 
China. The excess cost of one is 
worked off by the deduction in that 
of the other : the public is satisfied, 
and Indian tea at all events finds a 
ready sale. 

Another thing which must be 
considered highly satisfactory, is the 
desire to effect improvements ia 
all branches of the tea industry. 
Machinery ranks first — an agent not 
likely to be weakened by a bad 
climate, and one which (where hand 
manufacture formerly was) makes 
an insufficient labor staff ample. 
Skilful men have charge of gar- 
dens now. Instead of tea being 
a refuge and last resource for the 
comparatively destitute, as it was 
not many years since, it is now 
looked upon as a profession of a high 
order, and into which men of the 
highest social rank are entering. 

Districts hitherto deadly, b^use 
of the unopened country, are fast 
becoming as salubrious as good tea 
districts can be; coolies in conse- 
quence are keeping fair health, 
instead of dying off like sheep, and 
are raising up a lasting supply of 
juvenile blacks, who a few year» 
hence will suffice the labor require* 
meats of moderate-sized gardens. 
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Now comes the most import- 
ant question — the futnre protpeeU. 
There are many very serious consi- 
derations connected with this. Plan- 
ters and proprietors of tea estates in 
India are to be congratulated upon 
the valuable co-operators they have 
in England, to whose manifest advan- 
tage it is to do all in their power 
for the furtherance of the Indian tea 
interest. Considering that exports 
from this country will probably 
form a fourth of the total consump- 
tion in the United Kingdom during 
the current year, it is not a difficult 
matter to understand that were 
Indian tea to fail, the London Bro- 
kers and Merchants would be depriv- 
ed of a very considerable portion of 
their present busiuess. Retail men, 
too, would lose largely, and the 
general public be disappointed at the 
change in its favorite beverage. The 
first and most important considera- 
tion is, whether the present demand 
for Indian tea will continue and in- 
crease. According to the report of 
the firm I have previously quoted, 
thereis no reason to doubt this. Inas- 
much as the demand has been steadily 
increasing for the last few years, it is 
quite reasonable to expect a continu- 
ance of it. There is, however, a 
question of the gravest nature con- 
nected with this. To continue the 
confidence people have in Indian 
teas at the present time, and with a 
▼eiw to increasing the same, nothing 
but pure, unadulterated tea must be 
made in this country. Whilst China 
alone supplied the world with tea, 
crying out against the well-known 
practical adulterations was a com- 
parative waste of time. But when 
India commenced to compete with 
China, and to ship nothing but pure 
teas, the authorities in England 
made public the disgraceful practices 
of the Chinese tea exporters. The 

Erincipal excellency of Indian tea 
as always been its known purity. 



Once let a doubt upon thia come be« 
fore the commercial world at home, 
and the good uame of tea from hera 
will rapidly fall 

With the difference in the man* 
agement of the tea industry in 
this country — I mean its being 
under the direct supervision of com- 
petent Europeans — a thorough and 
proper manipulation of the leaf 
should leave no room to improve 
its appearance by adulteration. It 
is this fact which should inspire 
confidence in persons having invest* 
meuts in tea. India has made 
wonderful strides in this direction^ 
and this is principally due to the 
^^ go-aheadedness^' (to coin a word) 

f)roverbial in " John Bull/' The 
ocal strife of one planter with the 
other, suffices to keep every con- 
scientious man up to the mark to do 
his best. So long as the English 
merchants have confidence in the 
integrity and competence of the tea 
planters of this country, we may 
rest assured that, having themselves 
a large stake in it, the brokers will 
push the common interest as far 
as they possibly can. If our tea 
deteriorates, the demand cannot 
continue. Indian tea is like a child 
striving against a giant ; and it 
behoves all planters to do their ut- 
most to defeat the monster (China) 
by hook or by crook, noticing all 
the defects and weak points in him 
and striving to prevent a similar 
appearance in Indian tea. It is only 
natural to expect, that seeing the 
standing India has thus far rapidly 
obtained in the tea market, China 
will endeavour to make a fresh start 
to regain its lost ground. It would 
require much more motive power 
even to render seriously shaky and 
old establishment like China tea than 
it would to annihilate the whole 
indnstry in India. Japan, too, is 
assisting China, and making rapid 
strides in the tea world ; so that we 
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in India have an old enemy and a 
robust new one to fig;bt against. 
Only by the greatest care, honest 
straightforward dealing, and a deter- 
mination on the part of every one in 
any branch or department to do his 
besty can India hope to compete suc- 
cessfully against such odds. In the 
past we have been signally success- 
ful. The crisis taught a lesson ; we 
Lave manifestly profited vastly by 
it. The slightest slip would send us 
back a long way, and retard our 
future progress very considerably. 

Next to the absolute necessity of 
maintaining the standard of our teasi 
the greatest consideration is that 
of labour. We cannot longer close 
our eyes to this. The best way to 
commence meeting half way a very 
probable enemy, is for each planter 
to make the area of his garden, at 
present nominally under plant, en- 
tirely a yielding aoreagCi instead of 
launching into new extensions, 
involving liabilities for clearing 
land, which he will probably never 
have the labour to make into a gar* 



den. I regret to know, that even 
at this time, where the labour staff is 
totally inadequate to properly culti- 
vate the present garden, orders are 
being constantly given to extend. 
A hundred acres of plant thorough- 
ly cultivated is a far more satisfac- 
tory and lucrative property than 200 
acres partially filled and badly kept. 
Although for tea itself, soil and 
climate call for the first considera- 
tion ; the labour question should be 
put, I think, on the same level. A 
slightly inferior climate, with ample 
local labour, will give better results 
than the finest climate and soil, 
where the continual expenses of 
importing unacclimatized labour has 
to be incurred. 

Whilst the demand for Indian tea 
calls for a resolute response to meet 
it, however great it may be, we 
must not rush blindly into suddenly 
flooding the market, because the 
chances are, that such hasty opera- 
tions would be imperfectly per- 
formed, and lessen the considered 
value of Indian tea. 



Who First Discovered the Assam Tea Plant? 



It appears from the recently published 
Admioistration Report of Asssm for the 
past year, by Colonel B. H. Keatinfi^, o.s.i., 
T.O., the Chief Commissioner of that Pro* 
vinoe, that there still prevails some nncer- 
taintj as to who really first disooyered the 
existence of the tea plant in Assam ; * 
and, as this subject has now attained in 
acme sort of historical importance, it is as 
well to elucidate it fully and oome to a 
decision in the matter once for alL 

The rival claimants for the honor of the 
disooyery were Mr. C> A. Brace— I do not 
linow whether he is yetaliyeor not — and 

^ It M there stated: **Its ditooTory hss 
been attribated to a Mr. 0. A. Bruce, who 
commanded a diritioii of f^nboats in Upper 
Ajsam daring the first Burmeee war, and who 
appears to have broaght down from Upper 
Aaeam some plants and seed of the indigeuoos 
plant in 1886. He certainly received a medal 
on this account from the English Society of Arte. 
But his claims to have been the first discoverer 
of tea was disputed by a Captain Charlton, 
who asserted that the existence of tea in Assam 
bad been first establishsd by himself in 1838. 



the late Captain Charlton, of the Bengal 
Army ; but the late Mnjor B. Brace, bro- 
ther to the former gentleman, is,! believe, 
actually entitled to be considered the first 
who found the tea plant growing (in the 
District of Tecpore) in Assam, and this I 
shall be able to conclusively prove. 

On the one hand, it is found that the 
English Society of Arts* presented Mr. 
C. A. Bruce with a medal for discovering 
the tea plant in Assam. On the other 
hand, the Calcutta " Agricultural Society," 
according to Dr. John M'Clelland, [vide 
his Cal. Jour. Nat His., 1842, Yol 11, 
page 430,) "in awarding its medal to 
Captain Charlton, the discoverer of th« 
Assam tea plants, appears to have vindi- 
cated its own independence, and established 
that gentleman's claim to the discovery, 
etc." 

The honor of discovering the tea plant 
in Assam is claimed for the late Captain 
Charlton on the ground that he found i% 
in Upper Assam as far back aa 1831, so 
that if any one can prove that he discovered 

3 
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the plant in that Province at any time 
preyious thereto, this officer's claims to the 
distinction would be altofi^ether set aside. 

Now, Mr. C. A. Bruce, in a letter dated 
the 20th December 1836, to the address 
of the Agent to the Goyernor-General, 
North-East Frontier, states : '* At the 
breaking out of the Burmese war* I 
offered my serricee to Mr. Scott, then Agent 
to the Governor-General, and was appoint- 
ed to command gunboats. As my com« 
mand was at Suddya, I was the first who 
introduced the tea seeds and plants, and 
sent them to Mr. Scott and otner officers 
below." And the abHolute correctness of 
this statement is fully borne out by the 
late Dr. N. Wallich, who wrote to the 
Agent to the Governor-General, io a letter 
dated the 15th March 1836, that it is " a 
fact to which the late Mr. David Scott 
has borne ample testimony." 

Thus it is clearly established that Mr. 
C. A. Bruce found the Assam tea plant 
some years before Captain Charlton did so. 
But the late Major li. Bruce discovered 
the tea plant in Assam previous even to his 
brother, and this is satisfactorily proved hv 
the candid admission of the latter himself. 
In his letter to the Agent to the Governor- 

•War was declared on the 6th May 1824^ 
H. J. B. 



General, North-Esst Frontier — previously 
quoted — he wrote : *' My late brother, 
who WHS in Assam before the breaking out 
of thewar«* had previously informed me of 
their"— the tea plants*—** eiistence." 

It must, therefore, be concluded that the 
late Major R. Bruce was the first who dis- 
OTered the Assam tea plants, and that 
honor should be awarded to him, who 
never sought for it. 

I maj add that I have obtained the 
facts given above from, among other 
sources. Professor Royle's *' Productive 
Resources of India, London. 1840, pp. 297* 
281,*' and the article entitled '* Tea Culti. 
vation in India,'* given in the CaL Sev* 
No. LXXX. I quote these authorities 
that others may consult them if they wish 
to do so, and satisfy themselves on all 
points here referred to. 

In the Cal. Rev., above alluded to, 
(p. 296), it is stated that the tea plant ia 
Cachar was not discovered till 1855, and 
then *' by a native, now a blind old man." 
What's his name P 

Tours faithfully, 
H. Jambs Raikbt. 
£hoolkah (Jbssobb,) 

May nth, 1877. 

*This must have been previous to the above 
date.— H. J. B. 



ANALYSIS AND CHEMICAL DESCRIPTION OF 

TEA AND ITS ADULTERANTS. 



By a. W. Blyth, 

Varieties of Tea. — Teals the dried 
leaf of different epecies of TAea, a 
seetion of the genus Camellia. The 
botanical varieties do not appear to 
be numerous. Tiea Boiea, T. viridis, 
and T. eineneiSj all Chinese, plants^ 
Tiea Aeeamiea, indigenous to Assanii 
and one or two hybrids, are the 
principal plants from which the 
numerous teas of commerce are 
derived. The difference depends on 
the selection of young or old leaves, 
and special treatments in drying 
and otherwise preparing the leaf, 
ratlier than on essentiid botanical 
variation. 

The varieties of tea imported into 
England are extremely numerous; 



M.R.CS., F.C.S.* 

but seldom does any one of them 
reach the consumer unmixed, for 
the wholesale tea merchants care- 
fully improve their teas by ^' blend- 
ing.'^ The most common sorts 
are — Gunpowder, Hyson, Congou, 
Capers, and Indian tea. Of these, 
the Gunpowder and Hyson are 
dried at a higher temperature than 
the others, and contain less hygros- 
copic moisture. The Capers may 
be generally told by the leaves being 
rolled up into little lumps with starch 
or gum ; as a class, they are much 
adulterated, and, in fact, can hard!/ 
be called genuine tea. 

Besides these, there are a number 
of special teas, some of a very h^h 



• Published by Chas. Griffin k Co., London, 1879. 
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price, and imported in a state of 
g^reat parity, but sach teas are used 
almost entirely for mixing or blend- 
ing. Tbey are known under tbe 
names of Moyone, Moyone Oun- 
powder. Oolong, Mannuna Kaisow, 
Scented Pekoes, Indian Souchong, 
Assam, Java, &e. Tbe names by 
which the teas of commerce are most 
familiar to the public are simply 
'*green" and •* black," which diflfer 
merely in accordance with the method 
of preparation followed. Green tea 
is prepared from young leaves, which 
are roasted over a wood fire within 
an hour or two after being gathered. 
Tbe black tea leaves, on the other 
hand, are allowed to lie in heaps for 
ten or twelve hours after they have 
been plucked, during which time 
they undergo a sort of fermenta- 
tion ; the leaves then pass through 
eertain processes, and are slowly 
dried over charcoal fires. 

Sirueiure of tke Tea lea/.— The 
border is serrated nearly, though 
not quite, up to the stalk. The 
primary veins run out from the 
midrib almost to the border, and 
then turn in, so that a distinct space 
is left between them and the border. 
The diagnostic mark of a tea leaf is, 
however, the microscopic appearance 
of its epidermis, which, especially 
that of the lower side, exhibits nu- 
merous small stomata formed of two 
reuiform cells of an average length 
of from '0001328 to '001662 inch, 
and average breadth '001168 to 
1000096 mch. Around the stomata 
are seen elongated and curved epi- 
dermic cells. This appearance, so 
far as is known, is met with only in 
the tea plant. Stomata are infre- 
quent on the upper surface, the 
epidermal hairs are simple. 

Ciemieal Gomposiiion of Tea.^-^ 
The constituents of tea SLre^Bssen" 
iialoilj theiney boheie qcidj quereeliny 
tannin, quereiirinic acid, gallic acid, 
oxali acidj gum^ chlorophyll r^sin. 



wasPy alhuminoue, woody and colouring 
mailers, and ash. The essential oil of 
tea varies from 0*6 to 1 per cent. 
It is citron-yellow, lighter than 
water, has a strong odour of the tea 
plant, solidfies easily by cold, and 
resiuifies on exposure to air.''^ 

TheinSj Caffeine^ C,H,,,N^O,. — 
This alkaloid was first separated in 
an impure condition by Bunge, from 
coffee berries, in the year 1820. It 
was found by Corput and Stenhouse 
also to be a constituent of the leaves 
of the coffee tree. Oudry, in 1827, 
finding it in various species of tea, 
named it ^' Theine ; '^ and Oudry's 
" Theine/^ Mulder and Jobst showed 
in 18S8 to be identical with caffeine. 
The alkaloid has also been discover- 
ed in guarana, mat^ and the kola 
nut, by Martins, Stenhouse, and 
Attfield respectively. 

Theine crystallises from aa 
aqueous solution with 1 atom of 
water ; from ether, in an anhydrous 
state. It sublimes in minute dots 
at78-8«C., in crystols at 76-4®C. 
(175<>F.), and above.f The subli- 
mate consists of microscopic nee- 
dles : that which is first produced is 
of extremely fine, light elements ; 
after a little time, at such tempera- 
tures as 120^., the crystals become 
longer and larger. The melting 
point of theine is somewhere be- 
tween 177*C. and 228*0. Theine 
possesses a slightly bitter taste, but 
IS without odour. According to a 
recent research, the solubility of 
theine in different solvents is as 
shown in the following table. 

* A fixed oil, •erring maoy parpotee in Chiom, 
ia eztraeted from the aeedt of the tea plant. It 
it eitron-yellow, epecific gnxiij 0*927, and ia 
eompoeed of one part of ttearin and one of olein. 

f The ■ubliminff point given bj Pelonae, 
178^0., and bj Mulder, 1841*., must have been 
obtained bj extremely faulty methode. If a 
little theine ia placed between two watch glaaaea 
on the water-bath, the almoet inatantaneoua riae of 
oryatala to the upi>er glaaa will at all eventa abow 
that tbe aubliming point ia below 100". See 
the author'a paper, "Temperature at which the 
Alkaloida tublimei" Journal of ChowUoal Ooeioig^ 
1878* 
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Ttieiue forma Daraerons ealto of 
defiDit« composition — the liydro- 
clilorateB, C.H,,N,0, HaandC, 
H,oN«,0, 2HC1 ; a platinum 
compound, 0,H,.N 0,. HCl, 
PtCI, ; a chloride of gold oompouod 
C,H,,N,C„ HCl, AuCi,} a 
chloride of mercury and tlieiue, C, 
H.bN^O,, 2HgCl ; an argentic 
nitrate witb theine, C,H,oN«0,, 
AgNO,, and many otliera. Some 
of these, such aa the silver com- 
pound, separating from a concentrat- 
ed watery solution, and the mer- 
cury compound, almost insoluble in 
ether, and capable of being dried at 
100°C., might possibly be of use in 
the estimation of theine. 
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Theine is, in large doses, a poison. 
Frerichs, C. J. Lehmann, Hnse> 
mann and others, have made them- 
•elves the subject of experiment. 
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Iiehmann, after taking -5 grm., 
suffered from frequency of the pulse, 
irritation of the bladder, cerebral ex- 
citement, slight balluci nations, and 
lastly desire to sleep. Hasemaua 
took '26 grm, with somewhat simitar 
symptoms. Pratt, with anbcu- 
taaeouB infection, of from *12 to 
'8 grm., suffered from symptoma 
rather different from the forc^iug ; 
'3 grm. lessened the pnlse and caused 
sleeplessness ; '4 to '6 grm. quick- 
ened the pulse, and caused a desire 
for frequent micturition, but no 
dilation of the pupil; '8 grm. 
caused great uneasiness and anxiety, 
trembliog of the hands and arms, 
BO that he was unable to write, and 
later a restless sleep, with continual 
dreaming. In opposition again to 
all these statements, is that of the 
late Mr. Cooley,* who is said to 
have taken 20 grains (1*29 grm.) 
of pure theiue every day for a 
month witliout experiencing any 
other symptom than some slight 
elevation of spirits. According to 
Strauch, the least fatal dose for cats 
is '25 grm., a quantity wbioh killed 
a cat in 35 minutes. In all experi- 
ments on animals there has been 
increased frequency of the heart's 
action, and repealed emptying of 
the bladder and intestine. No case 
of poisoning in the human subject 
appears to be on record. When given 
to animals itbas been chemically sepa- 
rated from the blood, urine, and bile. 
Tettt for 2U«tK«— Concentrated 
sulphuric and nitric acids dissolve 
theiue in the cold without the pro- 
duction of colour. If the alkaloid 
is treated with fuming nitric acid, 
and evaporated to dryness, the red- 
dish yellow residue becomes, whea 
moistened with ammonia, of a spleo- 
did purple-red colour. If a solution 
of theine be evaporated with chlo- 
rine water in a watch-glass, a red- 
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brown residue is obtained, which, on 
cooling, and exposure to the vapour 
of strong ammonia, becomes purple- 
Tiolet, The chief precipitants of 
theine are — phosphomolybdic acid, 
yellow precipitate ; iodine with 
potassic iodide, dirty brown precipi- 
tate ; chloride of plantinum, yellow 
hair-like crystals, insoluble in cold 
hydrochloric acid, slowly separating; 
chlorides of gold, mercury, and 
nitrate of silver also give precipi- 
tates. 

Boieie Acid. C^H, gO^, was first 
separated by Rocbleder in 1847,''*' 
from the leaves of TAea sinentis. 
The hot watery decoction of tea is 
precipitated whilst boilinj^r by sngar 
of lead, filtered, the filtrate neu- 
tralised by ammonia, the resulting 
precipitate collected, suspended in 
absolute alcohol, and freed from lead 
by SH, ; the filtrate from the lead 
precipitate is evaporated to dryness 
in a vacuum, and purified by re- 
solution in water, &c. It is a pale 
yellow amorphous powder, melting 
at lOO^C. into a tenacious mass, 
and decomposing at common tem- 
peratures if exposed to the air. It 
IS soluble in all proportions in water 
and alcohol, is coloured* brown (but 
not precipitated) by chloride of 
iron, and forms for the most part 
amorphous salts insoluble in water. 

Quereilrinie Acid, C.jHa^O,,, 
first discovered by Chevreul and 
Brandt in the Quereua iineioria, and 
stated by Hlasiwetz to be in tea 
leaves, can be crystallised from an 
aqueous solution. It forms sulphur 
or chrome-yellow microscopic tables, 
containing 3 atoms of water, part 
of which is expelled at lOO^C., the 
rest at from 165'' to 20U''C. Its 
reaction is neutral, and it is without 
odour, but has a marked bitter taste 
when in solution. It melts at from 
160^ to 200° C. to a resinous, amor- 
phous mass. Its solubility is as 

• JtocUtdar, Atm. Vh*m, ^Aam^ Ixiii. Ari. 



follows : — Cold water 24S5, boiling 
143 ; cold absolute alcohol 23'3, 
boiling 3*9; ether dissolves iti 
slightly, warm acetic acid copiously. 
Sugar of lead precipitates almost 
completely ; precipitate is soluble 
in acetic acid. 

Quercetiuj first obtained by 
Kigaud, 1854, from the splitting up 
of quercitrinio acid, is, according to 
Filhol, to be found in the green 
leaves and flowers of all plants. Its 
formula is given as C^^HigO,,; 
it forms fine yellow needles, or a 
citron-yellow powder, which gives 
np at a temperature of 120°, 7 to 
10 per cent, of water of crystalli- 
sation. It melts, according to 
Zwenger and Dronke, above 250°C. 
without decomposition, solidifying 
again in a crystalline mass, and it 
may be also sublimed with only par- 
tial carbonisation. It is very little 
soluble in water. Warm acetic acid 
dissolves it copiously, but it separates 
on cooling. Alcohol dissolves it: 
229*2 parts of cold, 18*2 parts of 
hot and absolute, are required. A 
solution of quercetia colours linen 
bright yellovf, sugar of lead preci- 
pitates the alcoholic solution cherry 
red, and chloride of iron dark red. 
A combination with sodium or 
potassium can be obtained, Na, O^ 

The other constituents of tea, such 
as gallic and tannic acids, gum, &c.^ 
are too well known 'to need description. 

ANALYSIS OF TEA. 

We possess no complete analysis 
of tea I partial analyses are numer- 
ous. An often quoted one by Mulder 

is as follows :— Black Tea. GfMo 1^ 

EaMntiAlOU, ... 0-00 079 

Chlorophjl, ... 1-84 S-SS 

Wax, ... ... 0-00 020 

RflMn, ... ... 8*64 S^ 

Oom, ... ... 7*98 8-6S 

Taoniii, ... ... 18*88 17*80 

Tbeina, ... ... 0*46 0*48 

Estraotive ICatter, ... 81*36 29*80 

Colouring tubttaneat, ... 19*19 88*60 

Albumen, ... ... 2*80 8*00 

Fibre, ... ... 28-33 17*80 

Afb (Mineral fubitanoee,) 6'8i 6 66 
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The tlieine b?re is certainly too dorff nuBy be le-produced here, m 

low, but the amonnts of the other probably the only extended and 

coDstituents are a tolerably just trustworthy researches on tb« 

repreeeatation of what may be amount of theine, the alkaloid 

usuiilly found. Some partial ana- harine boen extracted by a fairly 

lyses recently published by Drageo- reliable method. (See annexed tabU.) 
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The time is probably not far dis- 
tant when the tea trade will buy 
entirely by analysis^ supplement^ 
in a few cases by a '^ taster's'^ report. 
An experienced palate will detect 
particular flavours which analysis 
may fail to show ; but a fairly com- 
plete chemical examinatioa of tea 
18 of t;he highest value, whether as 
a guide tc the purchaser, or merely 
to show its freedom from adultera- 
tion. 

(1.) Preliminary Examination of 
Tea, — The tea leaves should be soak- 
ed in hot water, carefully unrolled, 
and their shape and structure exa- 
mined. Sections can be made of 
leaves by placing them between two 
pieces of cork, and cutting fine 
slices of both the cork and the 
enclosed leaf; on floating the sec- 
tions in water, the film of cork may 
be readily separated from the leaf. 
The epidermis of the lower upper 
surface can, with a little practice, 
be detached in small portions by the 
aid of a sharp razor, and examined 
in water, glycerine, or dammar bal- 
sam, under the microscope.''^ The 
structure of the tea leaf has been 
already noted. The following is a 
brief description of the principal 
leaves supposed to be used as adul- 
terants : — 

Be^ (Fagxu tylvatica). — The 
leaves of the beech are ovate, glab- 
rous, obscurely dentate, ciliate at 
the edges, the veins running parallel 
to one another right to the edge. 
The leaf, slightly magnified, is seen 
to be divided into quadrilateral 
spaces by a network of transparent 
cells. On section, the parenchyma 

* There are T«riout ■eetion-mtohinee in uie» 
baft after irjxng lereral I bare furaaken all, 
aare in eaaea of aoft, pnlpj tiaaues, Ao., where 
it ia eonTenient to fireeae the aubttanoe. With 
A yrwj little practice, auffioient manual dexteritj 
to obtain a fine aection ia acquired with the 
Ikngen alone. The whole of the beautiful pret 
]>arationa whenoe Schleiden obtained the illua* 
irationa for bia botanical worka were taken bj 
the aid aimpl j of a aharp mor. 



of the leaf is found to consist of an 
upper layer of longitudinal cells, 
and a lower of loose cellular tissue, 
enclosed between the epidermis of 
the upper and under surface. The 
whole section is thus divided into 
oblong spaces by transparent cells 
connecting the cuticle of the upper 
and lower surfaces. The epidermis 
of both the upper and lower surfaces 
is composed of cells with an extreme- 
ly sinuous outline. The stomata are 
small, not numerous, and almost 
round ; average length, '000996 inch, 
average breadth, *00083 inch. Beech 
leaves contain manganese. 

Hawtkom (CratiBgue oan/aean^ 
tha). — At least two varieties, the 
more common of which is the C. 
monogynaj with obovate three to four 
deeply-lobed leaves, with the lobes 
acute. The leaf is divided into quad- 
rilateral spaces, like the beech and 
many other leaves, by a transparent 
network. The epidermis of the upper 
surface is composed of a layer of 
thin-walled cells, generally quadri* 
lateral, outline seldom sinuous. The 
epidermis of the lower surface has 
a layer of thin-walled cells, with a 
very sinuous outline. Stomata large, 
distinct, and numerous, in many in- 
stances nearly round, but the shape 
mostly oval. The average length 
of the stomata is '00166 inch, the 
average breadth, '00149 to *0016 
inch. 

Camellia sassanqiM.^'The leaves 
of Camellia saseanqua are oval, ob- 
scurely serrate (the younger leaves 
entire), dark green, glabrous, of some- 
what leathery consistence ; the lateral 
veins of the leaf are inconspicuous. 

MicrO'Structure, — The parenchyma 
of the leaf is placed between two 
thickened epidermal layers : the epi- 
dermis of the upper surface, as seen 
upon a section, forms a wrinkled, 
continuous, thick membrane, in 
which a cellular structure is not very 
evident. Below this there are two 



ANALYSIS AJSm OHBMICAL 



( 24 ) 



DESCKIPTION OF TEA. 



or three layers of larg^e cells, more 
or less oblong, with their long dia- 
meter at right angles to the surface 
of the leaf; and underneath this 
again is a loose network of cells, 
resting upon an epidermis in every 
respect similar to that of the upper 
BUifaee, but only half as thick. A 
thin kyer of either the upper or 
lower epidermis shows a peculiar 
dotted or reticulated appearance, not 
unlike the rugae of a stomach. The 
lower epidermis is studded with fre- 
qimitstomata, which are of an oblong 
shape; length, -001828 inch, 
breadth, '00088 inch. 

Sloe (Prunus eommunia). — The 
leaves of the common sloe are rather 
small, elliptic or ovate-lanceolate in 
shape^ and slightly downy beneath. , 
The sectional thickness of the leaf 
is the same as that of tea, viz.^ '00664 
inch. The stomata on the lower 
surface are scanty ; in length about 
•00166 inch, in breadth, -00083 
inch. The microscopical appearances 
are wholly different from those of 
tea leaves, more especially as seen 
in section. 

Clorantius ine'onnneuus, — ^The 
leaves of the ehhrantntis ineonspi" 
euu$ arelong,oval, serrate, wrinkled, 
the veins running nearly to the 
edge, and there forming a network 
in such a manner, that at the point 
of intersection little knots are form- 
ed, which give the margin of the 
leaf a very roug^ feeling. The struc- 
ture of the leaf is very simple. The 
epidermis of the upper surface is 
formed of one or two layers of thin- 
walled cells, the epidermis of the 
lower of one or two layers also of 
cells, and between the two there is 
sT parenchyma of loose cellular tissue. 
The stomata are oval and rather nu- 
merous ; their length is from '001992 
to -002188 inch, their breadth, 
*001338 inch. The cells of the epi- 
demis are large, some of them *00& 



inch or more in their long diameter.* 
The dimensions of the stomata of 
the various leaves just described may 
be conveniently arranged in a tabu- 
lar form, thus— - 

Length of 8tom«ta. Breadth of Stomets. 

Inch. Inch. 

Beech, ... *(X)0096 -00088 

CemellU iMMnqiie, *001888 *00088 

T«i^ firam -001162 to -001888 firom -000996 > 

to •001169 1 

Sloe, ... ... -00168 -00088 

Hewthorn, ... -00166 *0014S 
Chloranthoe inoon- 

epicaot, ... -001992 -001828 

A chemical method for the detec- 
tion of foreign leaves (adulterants) 
was first described by the writer in 
June, 187 7. t It is based upon two 
fact» — ^firstly, that every part of a 
/^mie-producing plant — wood, stem^ 
leaf, flowers, and even hairs— con- 
tains the alkaloid; and, secondly^ 
that this can be readily sublimed* 
The leaf, or fragment of a leaf, is 
boiled for a minute in a watch-glass 
with a very little water, a portion 
of burnt magnesia equal in bulk ia 
added, and the whole heated to boil- 
ing, and rapidly evaporated down 
to a large-sized drop. This drop id 
transferred to the " subliming cell,'* 
described in another portion of this 
work (see Index), and if no crystal- 
line sublimate be obtained, when 
heated up to llO^C. (a temperature 
far above the subliming point of 
theine), the fragment cannot be that 
of a tea plant. On the other hand, 
if a sublimate of theine be obtained, 
it is not conclusive evidence of the 
presence of a tea leaf, since other 
plants of the Camellia tribe contain 
the alkaloid. 

Finally, there is a negative test 

*The leaves of Epilohium aHffustifolium 
{eommm willoto herb) are said to be eztensiyely 
nee4 in Russia for the adalteration of tea. The 
dried leaves are sold for from four to six roableg 
a pound, and are used by the poorer claasefl 
in the place of tea. Alcohol produces in infu« 
sionsof cpilobium a precipitate *of mnoilafre.— 
Fkarm, Zntseh f&r Btusiand Tear-Book uf 
Fhar9taey, 

t *' Miwo-Ohemtstrj, as applied to the Identi- 
ftoation ©f Tea Leaves." By A. Wynter Blytli. 
JLMal^U, June, 1871. 



ANALYSIS AND OflBMIOAL 



( 



) 



DBSGBIPTIQN 09 TBA. 



whiob maj oecasionany be valuable. 
AH fragments of tea hitherto ez»» 
mined eontaia manganese, and there 
are a few foreign leaves in which 
manganese is oonstantly absents 
Heooe, if a leaf be bnrni to an ash^ 
and a fragment of the ash be taken 
up on a soda-beady to which a Kttle 
potassio nitrate has been added, the 
absence of tlie green manganate of 
soda woold be sniBoient evidence 
that the leaf hud not been derived 
from the tea-plant, while eonverselj, 
as in the case of theine, it does not 
in itself prove it to be tea* 

Another portion of the tea leaves 
shonid be tboronghly bruised, spread 
on a glass plate, and carefully 
searched with a magnet for ferm* 
gtnons particles*— the so-called iron- 
filings, which are occasionally found, 
especially in Capers and certain 
species of Congou. It is almost 
unnecessary to state that the Uaok, 
irregular masses found in tea, and 
attracted by a magnet, are not 
metallic iron.* Their chemical oom« 
position is somewhat variable ; they 
all contain magnetic oxide of iron, 
and many of them in addition phos« 
phate of iron, titanate of iron, 
qoarta, and mica with a little sand* 
Tbsy WPB, withottt doubt, sometimes 
an Mnlteration (the author has him« 
self fonnd over 1 per cent.) and 
sometimes an impurity, for in a 
few teas mere traces onl^ of this 
Ssrmginons sand may be discovered* 
Any particles of the kind extracted 
by the magnet should be collected 
am treated with hot water, which 
soon disintegrates them ; the adhe* 
rent teindnst is separated, and the 
sand dried and weighed. 

To detect facing, the tea in its 
dried state should he mounted as an 



* Mr. Allen appears to here found metallic 
iron in ten. The test for metallic iron it that 
mMeMid^l'Stpeoifiognmtj, diMohrea it with 
the prodnotion of rod Umet ; it alio preoipitatee 
■MtalVo e<^per. if added to ah acidulated 
S9lnll(Mt of eaprie tolphato. 



opaque object. If it has the appear* 
ance of being heavily faced, soaking 
in warm water will soon detadi tlM 
film ; and indigo, Prmssiaii bine, or 
similar substances will sink to the 
bottom, and may be oolleded and 
examined. Indigo may be identi- 
fied by the microscope. Prussian 
blue may be tested for by warming 
tlie deposit with caostic alkali, fit^ 
tering, acidifyii^ the filtrate with 
hydrochloric acid, filtering again if 
necessary, and testiag the filtmte 
with ferric chloride. Tlie residue 
left after treatment with caustic 
alkali may be tested for magnesium 
silicate, by first extracting with HCI, 
and then collecting the insoluble 
residue, and (using it with an alka- 
line carbonate. The silica is now 
separated in the usual way by evapo- 
mtioQ with HOI to dryness^ subse- 
quent solution in weak acid, and 
fikratiott ; any lime is removed by 
ammonia and amnionic oxalate ; and 
lastly, magnesia is precipitated aa 
ammon. mag. phosphate. Magnesia 
fonnd under these circumstances 
must have been present as steatite 
or other magnesiBn silicate* 

(2). Chemioal Analyrii.-^^^Om 
preliminary examination of the tea 
having been eoooloded, the sample 
is next submitted to chemical ana- 
lysis. If the question to be deckled 
is simply that of adnlteration, the 
taste of the infusion^ the percentage 
of extract^ and a determination of 
the chief conatitosnte of the ash is, 
in most cases, all that is necessaty ; 
but a more or less complete examina- 
tion embraces a <;^uantitative eatima- 
tion of bygtosoopio moisture, theine, 
total nitrogen, tannin, extracL gum, 
and ash. 

Bfgroteapio Ifot^^tirtf.— The ordi- 
nary method of taking the hygros* 
copic moisture of tea is to powder 
as finely as possible an indeterminate 
quantity of from 1 to S grms., and 
to heat it in a watch-glass over the 
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water-bath uutii it ceases to lose 
weight It should be finally weighed 
between two watch-glasses, since it 
rapidly absorbs moisture from the 
air* 

The method given is in its results 
incorrect, since some volatile oil 
and a small proportion of theine are 
always volatilised. That theine is 
actually lost is capable of rigid 
demonstration ; it is only necessary 
to heat a few leaves of tea between 
two watch-glasses over the water- 
bath, and theine crystals can be 
readily discovered by the microscope. 
To devise a process of drying tea 
which will represent water only 
is easy ; but smce the loss, both of 
volatile principles and theine, does 
not materially a£Fect the results, it 
is scarcely worth while to complicate 
the analysis by the use either of a 
lower temperature or of processes 
of absorption. The highest amounts 
of moisture in a genuine tea which 
are on record are two specimens 
from Cachar, analysed by Professor 
Hodges — the one (indigenous) gave 
16'06 per cent., the other, a hybrid, 
1 6'2 per cent. These were, however, 
not commercial teas^ and appear to 
have been simply dried in heated 
rooms. The average hygroscopic 
moisture found by Mr. Wigner in 
thirty-five teas, consisting of Hysons, 
Capers, Souchongs, Gunpowders, 
and others, was 7*67 per cent., the 
driest teas being the Hysons and 
Gunpowders, the moistest the Con- 
gous : — 



ThA inaxtmiim amouni of 

found in Hjioo, ••• 

The minim UU& amonnt of 

found in Hyton, 
The maximum amouni of 

found in Ghmpowder, 
The minimum amount 

found in Ounpc*wder, 
The maximum amount 

found in Congou, 
The minimum amount of 

found in Congou, 

TAe Estimation of 
Jeine.^^The modem 



of 
of 



moiature 

.«• 
moiature 

••• 
moiature 

••• 
moisture 

• •• 

moifture 

• • • 

moiature 

••• 6'86 

Theine or Caf- 
processes for 



percent. 
6-68 
4-84 
666 
4-94 
1-33 



extracting theine fall chiefly under 
three heads : — 

(I.) Exiraetionby treating a de* 
eoetion of the theine containing suIh 
stances witi tine or burnt magnesia^ 
evaporation to dryness^ and subsequeni 
solution of the alkaloid by eilorojformj 
etker^or benzine, — The fundamental 
idea of this process perhaps belongs 
to Miiller; it has also, with various 
modifications, been recommended by 
Clous, Commaille, Dragendorff, and 
many other chemists. 

Commaille adopts the following 
method : — 5 grms. of finely pow- 
dered and carefully sifted substance 
are made into a hard paste with ^ 1 
grm. of calcined magnesia. This, 
after standing for twenty-four hours, 
is dried upon a water-bath and pow- 
dered. The resulting green powder 
is exhausted three successive times 
in a flask with boiling chloroform, 
the flask being connected with au 
inverted Liebig's condenser, so that 
the action may be continued for a 
long time. The cool solution is 
filtered, the chloroform recovered 
by distillation, and the residue in 
the flask dried. This residue con- 
sists of resinous fatty matters and 
theine ; the former are removed by 
treating the contents of the flask 
with hot water and 10 grains of 
powdered glass, which have been 
previously washed with dilute hydro- 
chloric acid. The water is boiled 
and the contents shaken up with 
the glass, the resinous matters attach 
themselves to the latter in the form, 
of little globules. The solution is 
poured on a wet filter, and the resi- 
due completely exhausted by repeat- 
ed boiling with fresh quantities of 
water. On evaporating the united 
filtrates in a tared capsule, pure 
cafibine is left in the form of white 
crystals. 

Dragendorff takes 5 grms of ibe 
substance, exhausts it with boiling 
water, evaporates to dryness, adding 
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2 grms. of burnt magnesia and 5 of 
ground glass ; the finely powdered 
residue is soaked in 60 cc. of ether 
for twenty-four hours^ and finally 
thoroughly exhausted by ether. The 
latter, when separated and evaporat- 
ed^ leaves the theine in a tolerably 
pure state. He also states that 
ether may be replaced by chloro- 
form. Cazeneuve and Caillot reoom« 
mend a very similar procesSy but 
magnesia is replaced by recently 
slnked lime,* ether by chloroform. 
Harkownikoff uses benzine instead of 
the solvents mentioned. 

In all the above processes there 
is one source of error which does 
not appear sufficiently guarded 
against^ piz. loss of theine during 
the evaporation to drynessi since it 
is absolutely impossible to evaporate 
a decoction of tea and magnesia to 
dryness at 10(K/. without loss of 
the alkaloid— a loss which^ so far 
as the author's experiments so, does 
not take place until the mixture is 
quite dry. The following modificar 
tion may therefore be proposed :— 
4 to 5 grms. of the tea are boiled 
in a flask with an inverted Liebig's 
condenser for a couple of hours, the 
liqnid and leaves are transferred to 
an evaporating dish, some magnesia 
added, and the whole concentrated 
to a pasty condition. This paste is 
treated and thoroughly exhausted 
by chloroform; the latter is sepa- 
rated and evaporated, and the chloro- 
formic extract redissolved in a little 
boiling water, the solution filtered, 
evaporated to dryness at a very 
gentle heat, and weighed. 

(2.) Simple ireaimeni of He paW" 
dered Uav&e by eolvenis. — Legrif and 
Petit soften the leaves first with 
boiling water, and then extract the 
moist mass by the aid of chloroform. 
Other chemists simply exhaust the 

• Tbe pnMnt writer doM not beliere tluit 
magnam eta be replaeed with lima without 
- loaa of thaiae from daooupoaitioa. 



powdered substance by chloroform 
or ether ; subsequent purification may 
of course be necessary. 

(3) Sublimation. — A method of 
utilising tea dust by makingr it a 
source of theine, was recommended 
by Heijnsius (Journ, Prac. Ciem., 
xlix., 317). The tea dust was simply 
treated in a Mohr's benzoic acid 
subliming apparatus. Stenhonse im- 
proved this process by precipitating 
either a spirituous extract, or a decoc- 
tion of tea by acetate of lead, 
evaporating the filtrate to dryness, 
mixing the residue with sand, and 
subliming. These processes of subli- 
mation, however, were proposed 
simply for the extraction, not the 
estimation, of theine. 

The writer in IS??**^ proposed 
the following quantitative method 
of sublimation : — A convenient 
quantity of the tea was boiled in 
the way mentioned, magnesia added, 
and the whole evaporated to a paste, 
which was spread on a thin iron 
plate, and covered with a tared glass 
funnel. The heat at first was very 
gentle, but was ultimately raised 
at the later stages of the process to 
ftiKPC. The theine sublimes per- 
fectly pure and anhydrous, and 
forms a coherent white coating on 
the sides of the funnel ; the increase 
of weight is simply anhydrous theine. 
To ensure success it is absolutely 
necessary — 

(1) That the layer be as thin 
as possible. 

(2) That the heat be only gra- 
dually increased. 

(8) That the mixture be occa- 
sionally cooled, and then thoroughly 
stirred. 

(4) That the sublimation be 
prolonged for a sufficient time. 

The sublimation is finished when 
a funnel, inverted over the sub- 
stance, heated to about ISO^C, and 
left for half an hour, shows no crystals. 
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Determination of Teial Niiro^en^^^ 
Peligoti and Wanklyn as well) have 
laid particular stress on tbe large 
amount of nitrogen contained in tea 
leaves. This nitrogen is, of cotirse, 
largelj dependent on the tfaeiuoi 
and it is questionable whether^ 
with the improved methods fer the 
extraction of the latter, it is worth 
while to make a combustidn, more 
especially as the exhausted leaves 
are highly nitrogenous^ from the 
presence of an albuminous body. 
The process is conducted in tlie usual 
way in a combustion tube, and best 
with copper oxide. The following 
are a few determinations of total 
nitrogen :-* 

A Mmple of genuine tM 

from Ceehar, 
A hybrid Twiefey, da ... 
Anotlier lample from 

Ctefaar, 
Sampio tekiD from SO 

green tees slightlj freed, 
eo Bhaekteae, 
S Aitam teae» 
Caper tou, 
Amam tea, from Dr. ITNa- 

amn^B gacdeo. 
Sample of ezbauttsd leayee, 

Mr. Wanklyn has applied his 
ammonia process to the examination 
of tea. The soluble matter from 
100 mgrms. of tea is heated with a 
10 percent, solution of potash ia a 
flask fitted to a propNer condenser, 
until all the ammonia is distilled 
over. It may be Decessary to add 
water once or twice^ and redistill ; 
then SO oo. of a strong alkaline 
solution of permanganate of potash 
are added and distilled ; the ammo- 
nia in the distillates is estimated by 
" Nesslerising/^ Mr. Wai\klyu 
gives the following figures as yield- 
ed by a genuine tea: — 

Free Ammonia, ... ... Hs* 

Albuminoid Ammonia,... .„ q^ 



flpoenl. 


Aliased bj 


4-74 
9-81 


Hodgee. 


44S 


n 


876 
826 
8-64 
8-82 


Wigner. 


ses 

880 


«• 

.« 



0^1 



100 mgrms. of genuine tea, sent to 
the writer by Dr. Shortt, of Madras, 
yielded total ammonia '81. We only 
require a few hundred determina* 



tions of ammonia in this way, to 
have some guide to tlie variations 
met with in all kinds of tea; this 
would afford far more information 
than an ordinary combustion. 

Determination of Tannin.^^Th^ 
methods proposed for the determioa- 
tion of tannin are very numerous. 
Three only, however, require any 
notice here-*-t^2r., the gelatine pro* 
cess, Mr. Allen's acetate of lead 
process, and Lowenthal's process. 

( 1 .) By Gelatine.— The best pro- 
cess by gelatine is decidedly that 
which dispenses with the drying 
and weighing of the precipitate. 
A solution of gelatine is carefully 
made by first soaking the gelatine 
SB cold water for twelve hours, then 
raising the heat to 100^ O., by 
placing the bottle on tlie water-batii 
(the strength should be abont 8 per 
eent), and finally about *8 per cent. 
of alum should be added. A por* 
tion of the solution thus prepared 
is put into an alkalimeter flask (e.f.^ 
Schuster's), and carefully weighed. 
A solution containing a known 
quantity of tannin is now titrated 
with the gelatine until a precipitate 
BO longer occurs : the flask is re* 
weighed, and the loss shows approxi- 
matdy the strength of the solution* 
One or two more exact determina« 
tions will be required to get the 
correct value. It is necessary to 
allow the precipitate now and then 
to settle, imd a few drops of the 
supernatant fluid should be placed 
on a watch-glass, to which a drop of 
gelatine may be added, and thus the 
point of saturation ascertained. The 
tannin in a decoction of tea is, of 
course, estimated on precisely similar 
principles. 

(2.) Mr. Alienee Lead Proeeee."^ 
A filtered solution of lead acetate 6 
per cent., a solution of 5 mgrms. of 
pot. ferridcyanide, 6 cc. of strong 
ammonia water, and 5 cc. of pure 
water, and lastly, solution of pare 
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tannin (*1 per oent.) are required. 
The process essentially depends upon 
the precipitation of tannin by lead 
acetate^ and using ammoniaoal pot. 
ferridcyanide as an indicator. The 
latter agent strikes a pink oolonr 
with tannin. The solntion is stan- 
darised by taking a knomi volume 
of the lead solutioa, and dropping 
in the tannin lic^nid nntil a small 
portion filtered gives a pink colour 
with the indicator. 

Tea is tested in a precisely similar 
manner. Mr. Allen^s method is 
tolerably speedy and accurate; the 
writer has, however, found the final 
reaction somewhat difficult to ob- 
serve. 

(3.) L&wmtkaV^ proeess.'^Vp to 
the present time this method (ori- 
ginally worked out for barks) is the 
best we possess ; it depends on the 
oxidation by permanganate, and in- 
digo is used as an indicator. It not 
alone gives us the tannin, but the 
amount of other astringent matters 
as well. The following solutions 
are required : — 

(1.) A solution of potass, per- 
manganate, I'SSS grms. per litre. 

(2.) Piecipitat^ indigo, 5 grms. 
per litre. 

(3.) Dilute sulphuric acid (1 : 3). 

(4.) A solntion of gelatine, 26 
g^ms. to litre^ saturated with tabic 
salt.* 

(5.) A saturated solution of pure 
Bait, containing 85 cc. of sulphuric, 
or 60 cc» of hydrochloric acid per 
litre. 

The analysis, as applied to the 
determination of tannin in barks, is 
performed thu8:^10 grms., say, of 
sumach are taken and exhausted by 
boiling with water^ and the solution 
made up to 1 litre ; of this infusion 

* Ldwenlhal preptrat the ■olation bj steepinj; 
SS srnt,' of the fioMt Cologne gline in eold water 
orer night; it Is then melted on the water-bath, 
flatarated with NaCl, and made up to 1 litre 
with tatnrated V%C\ •olution, filtered, and kept 
well corked. 



10 cc. are mixed with 76 cc of 
water, 26 cc. of the indigo solution 
added, and 10 cc. of the dilute sul- 
phuric acid. The permanganate 
solution is run drop by drop from 
the burette with constant stirring, 
till the blue color changes to yellow, 
when the amount of permanganate 
used is noted (x). The same pro- 
cess is repeated with indigo and 
sulphuric acid, and the amount read 
off (jf); subtracting f from ar= 
total astringent matters. The per- 
manganate oxidises both tannin and 
indigo, but the tannin being the 
easier to oxidise is consumed first. 
In order to obtain accurate results, the 
proportion of indigo should be such 
as to require about twice the quan- 
tity of permanganate which would 
be consumed by the tannin alone. 
Thus, if indigo alone requires 10 co. 
of permanganate to decolorise it, the 
indigo and tannin together must not 
take more than about 16 cc.; if it 
does so, the tannin must be diluted 
accordingly. The total astringent 
matters being known, the next step 
is to throw the tannin out, and esti- 
mate the gallic acid and impurities. 
100 cc. of the infusion ate mixed 
with 60 cc. of the salted gelatine 
infusion ; after stirring, 100 cc. of 
the salt acid solution are added, and 
the mixture allowed to stand for 
twelre hours. It is then filtered, 
and an aliquot part of the filtrate is 
oxidised by permanganate and indi- 
go, as before. 

Lowenthal gives the following 
example : 10 grms. of sumach were 
boiled in 750 cc, and after cooling 
made up to one litre : — 

(1.) 10 ee. of nmiaeh'^ Pemuuigaiwteb 

inforion, ... t^^u,^^|ed, le 6 

t6 ee. of indigo I '^*"'**"~« **"* 
eolation, „.) 

Ditto, M. repeated, 16*6 



60 oe. of indigo eolation atone, 

Total permanganate for 80 oe. 
of inmach, ... •.• 



831 
18-a 



19 S 
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(9.) 60 00. filtrate from '\ 

25 cc indigo ioltt. ^"""•'*™«~i 
tiun, ,,,J 

iiitto, ... repeated, 



60 oe. indigo alone, 



11-S 

111 

S9-8 
18*9 



Gallic aoid and imporitief, ... 9*1 

Deducting 9*1 cc. from 199 cc. 
equals 10*8 cc. as permaugauate, 
equivalent to the tannin of 20 cc. of 
sumach infusion, or 0*2 grms. of dry 
sumach. It is well to ascertain the 
value of the permanganate solution 
by oxalic acid, adopting the num- 
bers given by Neubauer and Oser — 
wiz.^ that 0*068 oxalic acid is «qual 
to 004157 gallo-tannic, and -062355 
quercitannic acids. Should it be 
preferred to use tannioi the purest 
commercial tannin must be preci« 
pitated by lead^ the precipitate freed 
from lead in the usual way, and the 
solution of pure tannin then eva- 
porated to 'complete dryness, and a 
solution of convenient strent^th 
made. The process requires but 
little modification to be applicable 
to tea. 

The amount of tannin in genuine 
teas seems to be variable, the lowest 
number being apparently about 8 
per cent., whilst Mr. Wigner, as 
example of very astringent teas, 
gives the following : — 

Per cent 



Moyone Toung Hjeon, 
Ver^ choioe Atsam, 
Indian Toting Hjion, 



89-0 
880 
890 



Assam tea from Dr. M'Nanuura't 
garden, ... ... ... 277 

Caper, mixed, ... ... 48*8 

Exhausted tea leaves yield from 
2 to 4 per cent, of tannin. ' A tea 
giving only 6 or 7 per cent, of 
tannin is to be regarded as suspi- 
oiouS| but care must be taken not 
to rely upon any single indication. 

TAe Extract. — ^The extract is a 
measure of the soluble matter in tea. 
PeKgot exhausted the leaves and then 
redried them^ and thus estimated the 



soluble matter by difference. Wank- 
lyn, however, has proposed a more 
rapid and convenient method. It 
consists in taking 10 grms. of tea, 
and boiling with 500 cc. of water, 
the flask being adapted to a Liebig's 
condenser. When 50 cc. are distilled 
over, the process is stopped, and the 
50 cc. returned to the flask ; 50*8 
grms. of the hot strained liquid are 
then weighed out and evaporated to 
dryness. Wigner boils with a ver- 
tical condenser for an hour, and finds 
that 1 per cent, strength yields the 
most constant results. Perhaps, on 
the whole, the best process is the 
following :— Place one part of tea in 
100 of water, boil for one hour with 
a vertical condenser, and then take 
an aliquot part of the filtered liquid 
for evaporation. In every case the 
time occupied in boiling, and the 
strength, should be mentioned in 
reporting, for two analysts operating 
by different methods may differ as 
much as 6 or 8 percent.— the soluble 
matter not being entirely removed for 
a very long time. Since the sub- 
stances that are at once dissolved are 
really those upon which its commer- 
cial value depends, it is a question 
whether it would not be better simply 
to pour boiling water on the leaves, 
let the infusion stand for one hour, 
and then estimate the extract, calling 
it extract of infusion. 

Any addition of exhausted leaves 
lowers the percentage of extract. 
The following are some determina- 
tions of extract :— 

Per oent Analjaed bj 



Jvf. tea, dried, 

„ not dried, ... 
Pekoe, ordinary, drj, 

„ „ undried, 

Gonpowder, dry, 

ff andried, 

t» dry, 

,, undried, 

Koyooe Ounpowder, 



9f 

tl 

91 



... 
... 

... 
... 

... 



85-2 
887 
41-6 
880 
619 
486 
46-9 
60-a 
40-7 
89-3 
88-6 
87-9 
888 



Pellet. 
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Imperial, dry, 

not drM, 
dry, 
„ not dnodf 
HywDjdry, 
„ not dri6dt 
„ skin, dry, 
„ not dried, 
CaagoUf 
„ driadt 
fi bon, 
„ M dried, 
i» ••• 

y, ... 
It ••• 
ft 



••k 



*•• 



Gaper, dried, 

not dried, 



fi 
If 

99 



••• 



n 



dried, 
not dried, 



^^ WW ■•• ••• 

Hyton, ... .„ 
lloyoBe Young Hyeon. ... 

Tea direet from China, 

diyi 

Tte direet from Chiaa, 

Tea direet from China, 
Indian tea, dry. 



Peroeat^ Aaalyeedby 

ia^i ~ "■ 

89-6 

47*9 

U-O 

477 

48-8 

488 

88-8 

86-8 

40*9 

407 

460 

88*0 

898 

898 

88^ 

861 

898 

86-8 

879 

877 

884 

80-0 

46-4 

417 

888 

86^ 

44-8 
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Wigner. 
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Pehgot. 

». 
Wigner. 
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f» 

PeHgot 

•» 
Wigner. 



41*7 
4011 



Wanklyn. 



48€ Wigner. 

48-4 

88-6 

844 

91-0 H 

88-6 Wanklyn. 
864 
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Broken Indian, 
Indian 8oaehoog, m* 

Beented Orange Fekoe, ... 
JCannna, fine. 

^mmmUa^^m^mj Wm^m 8^Mk e O e 

Since the extract of genuine tea 
appears to vary from 26 per cent, ap 
to more than 40 per cent., it is un- 
fortonately of no very great Talue 
for parpoees of estimation. The 
extract, after being weighed, is burnt 
vp to an asb, which will always be 
found to be heavy, rich in alkaline 
saltSi and varying usually from 4 to 
7 per cent. 

Tke Asi. — The percentage of total 
ash is taken by burning up 1 to 5 
grms* of the tea in a platinum dish. 
The leaves readily ignite, and the 
operation may take place at a very 
low temperature, so that there is, with 
cuure, very little volatilisation of 
chlorides. The comparative compo- 
aition of the ash of fresh and of 
exhausted tea leaves is shown in the 
following tabic i-^ 



d 

m 

9 



-•8 i 



9? 



S S 9 
1- :^ 5* 



9 

•8 






m 
m 

mi 






} • • •' 
* • • • 



? ? ? 



8 

•O 






•'•iss^'^a??*- :al8 : 



i 

o 
33 






I 






s 






'Ji 



i^ 






IgSilflfssll I . 



a»«-»-*-sc<»-* :Sls 






. a • * • 
• . • i • 

■ ■ • • a 






8 

r 

a 



• • • • L'm'S^ ''9 '^ ^ ' 



if 



Tlie ash on being cooled and 
weighed, is next boiled up with a 
little water, the soluble portion fil- 
tered from the insoluble, and washed 
in the ordinary way. The filtrate 
is evaporated to dryness, very gently 
ignited, and returned in percentage 
OS soluble ash. The insoluble por- 
tion is next treated with acid, and 
the remaining sand dried, ignited, 
and weighed. The alkalinity of the 
soluble portion should also be taken^ 
and may be returned as potash. This 
simple examination of the ash, con- 
suming very little time, gives toler- 
ably well all the information afforded 
by a complete and exhaustive analy- 
sis. The following table shows a few 
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All the aoftlyBes hitherto publislMd 
show that the percentagfe of ash m 
genuine tea never reuuhes 8 per cent. 
An ash beyond 8 per cent., caloaTat- 
ed on the dried tea, ia oertaiiity 
adulterat«(I. In the same mannef, 
all genuine tea possesses soluble aab 
not less than 3 per cent. For •xam 
^es of obvionsly impure aehee, Mr. 
wiper's paper may be quoted from 
again :- 
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All these teas^ although imported 
in this state, are evidently mixed 
with sand to a considerable extent. 

Determination of Gum, — If it is 
necessary to determine the gum in 
tea, as sometimes happensj the 
aqueous decoction should be eyapo- 
rated nearly to an extract, and the 
residue treated with methylated 
spirit, filtered, and washed with the 
spirit The gum is dissolved off the 
£lter by the aid of hot water, and 
the solution evaporated to dryness, 
and weighed ; it is then ignited to 
an ash, and the mineral deducted 
from the total weight. 

General Review of the Adultera* 
tione of Tea. — The most frequent are 
certainly the addition of sand, 
generally strongly impregnated with 
iron, the addition of foreign and ex- 
hausted leaves, and the addition of 
astringent principles, such as catechu, 
&c AH these adulterations must 
take place abroad, there being no 
evidence that a single hundredweight 
of tea has been tampered with in 
England, — the blame may lie with 
the home-traders, but proof is 
wanting. On the other hand, it not 
infrequently happens that cargoes 
of tea recovered from sunk vessels, 
or teas damaged in some other way, 
are sold and blended by wholesale 
manufacturers with those that are 
genuine. Such samples contain 
usually an excess of salt, and show 
more or less evidence of the addition 
of exhausted leaves. 

The facing of tea is rapidly de« 
creasing. There has been much 
dispute as to whether this is to be 
considered an adulteration or not ; a 
thin film of graphite, or any other 
harmless substance, in such quanti- 
ty as to add no appreciable weight, 
can hardly be called adulteration. 
£ach case, however, must be judged 
of by its merits. A small addition 
of such a substance as catechu, to 
impart astringencyj is probably fre- 



quent, and difficult of detection* 
Any amount present, to the extent 
of 3 per cent, or over, is shown by 
precipitating an infusion of the tea 
with a slight excess of neutral lead 
acetate, filtering, and adding a little 
dilute ferric chloride solution. If 
catechu be present there is a bright- 
green colour, and ultimately a pre- 
cipitate of a greyish-green colour. 
The same infusion filtered from the 
lead precipitate gives a copious pre- 
cipitate with argentic nitrate. Mr. 
Allen has pointed out the advantage 
of his lead process in cases of adul- 
teration with catechu, and it is self- 
evident ; for catechuio acids possess 
a precipitating power so widely differ- 
ent from that of tannin, that, if 
reckoned as tannin, there are always 
anomalous results, indicating a much 
higher astringency than could 

Eossibly exist,— tf.^., a sample of 
rown catechu examined in this 
way, and reckoned as tannin, gives 
the paradoxical number of 11 per 
cent. 

Soluble iron salts, alkaline carbo- 
nates, and other substances, are 
stated to be occasionally added, but 
no conviction relative to these 
appears to be on record. The solu- 
ble iron salts may, of course, be 
dissolved from the tea leaves by a 
little cold dilute acetic acid, and the 
liquid tested in the nsual way ; there 
is then no confusion between the 
iron naturally present and that 
added. 
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Whhv, m has been frequently the onse, 
we haTe referred to the adolteraf ion of Oliina 
teas, we hare been met bj many in the London 
trade with denial, at it was their interest to 
bolster up that of which they could make the 
moit money. Eren the public analjtee 
oocasionally made failed to oonTinoe the 
<* trade.*' We now learn that a French 
chemist has disoorered, not only plumbago in 
Chinese green teas, but Prussian blue 
Mid Ealia (ftneit Chineee olaj). 
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Tea Leaves. 

By a. "WYincBB Blyth, F.O.S. 



I HAYB Iteen lately exAminin)^ tea leaves, 
with a view of obtaining some chemical 
test, either pecaliar to them or, at all events, 
restricted to the '^ Theine" prodacinic 
plants. The result of my experiments has 
been the establishment of a process of 
lifreat simplicity which will enable anyone 
in a few minntes to pronounce whether 
the merest frai^ment of a plant belong^ to 
the '*Theine" class or not. The procedure 
is based upon the well-ascertained fact that, 
the alkaloid, already alluded to, is distri- 
buted in the woody tissue, the bark, thie 
stem, the leaf, the flower, in short, in all 
parts of a *' Theine'* plant, and this is the 
more especially true in the case of the vari- 
ous species of Thea. Now this ^* Theine*' 
has some very characteristic properties; 
the most useful of these for my present 
purpose are that it commences to sublime 
nt the comparatively low temperature of 
lOl^C. ; that it sublimes from organic sub- 
stances in a perfect pure crystalline state ; 
that the crystals have a very definite, easily 
recognisable form, and that a 73^0 of a 
roilligrflnnme is distinctly seen, and may 
be identified by the aid of the microscope. 
The details of the process I use are as 
follows : — 

(1.) The leaf or fragment, if it is de« 
Fired to examine it subsequently by the 
microscope, is boiled in a very small quan- 
tity of water, say a cubic centimetre, and 
the little decoction is transferred to a watch 
glass, a minute quantity of calcined mag- 
nesia added and the whole evaporated nearly 
to dryness on the water bath ; the extract 
is next transferred to the surface of a thin 
circular disc of microscopic covering glass, 
which is covered with a second circular 
disc of thin glass, the whole forming what 
I will call " the subliming cell'* — the sub- 
liming cell is placed on the surface of an 
iron plate which carries a cup of mercui'y 
in which is inserted a thermometer, and 
the plate is fitted in the ordinary way to a 
retort stand. This metlbod of sublimation, 
in all its essential features, is identical 
with the one proposed and employed years 
ago by Dr. Guy. On heating the iron 
plate, first moisture is given off and con- 
denses on the cover of the subliming cell, 
and this cover may be removed and replaced 
by a second. In a very short time afler 
it has become dry, a light mist is seen on 
the upper disc, and this mist the microscope 
resolves into beautifully distinct crystals 
of theine*-they may be identified as 
** theine" by re^nbiimiDg when it will be 



found they will rise to the upper disc is 
about the temperature of lOl^C. The sub« 
liming temperature of the extract itself is 
rather variable; the extract should bo 
heated, if no mist or crystals become visible, 
up to as high as 220*'C, and, if still no 
crystals are obtained, the substance most 
certainly contains no '^ theine." In all n^ 
experiments I have always obtained a subh 
limate from genuine products derived fipom 
tea or coffee below 200**C. 

(2.) The substance is boiled and treated 
with magnesia as before, the solution cooled, 
a bit of dialysing parchment folded and 
cut into a miniature filter form, and placed 
in a glass tube, which, as very small quan- 
tities are being dealt with, need be no big- 
ger than a thimble, or a porcelain crncibie 
may be used, which, being always at faand« 
will perhaps be more conyenient than any- 
thing else. The solution is then, by this 
little dialysing apparatus which I need not 
further detail, dialysed for twelve hours, 
a yellow colouring matter and theine are 
found in the outer liquid ; a microscopic 
examination of this liquid, when evaporated 
down, will readily discover crystals of 
theine. As in the former case, the frag- 
ments of the leaf itself is uninjured, and 
can be put to any supplementary examina- 
tion desired. 

(3.) The leaf is boiled for a minute or 
two in a watch glass with a little wateir, 
a portion of magnesia equal in bulk is add- 
ed, and the whole heated to boiling and thds 
rapidly evaporated down to a good-siie 
drop, this drop containing yellow colouring 
matter ; maguesia and theine is poured on 
to one of the thin discs of glass already 
mentioned, and then evaporated nearly to 
dryness on the subliming plate. When it 
approaches dryness the "subliming cell'* 
is completed by the circle of glass and cover, 
and in this way a sublimate is readify 
obtained. If the sul)8tance is derived from 
a theine>producing plant, a distinct subli- 
mate of theine will be the result. The 
leaves, etc., of the tea plant also yieii|y 
without any preparation whatever, scanty 
sublimates of theine, and coffee gives Up 
a very large proportion of alkaloid, beloi? 
1 10^0., but at all events in the case of tea 
it is most certain to operate with magnesia 
as described. I may here remark, that if 
a small quantity, say a gramme, of finely- 
powdered tea be placed between two watch 
glasses and heated in the water bath in the 
usual way, on removing the upper glass, at 
the end of an hour or so, ail roan^ hti 
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ifithin, the edge, crystals of " theioe*' canbe 
diKCOTered by the microscope. It is (hen 
evident that m the ordinary way of takiof; 
the hy^oscopio moistnre of tea there is 
N>me ioee of Uieine, bat this is, I think, 
too sraall to be regarded in mere technical 
processes. I shoold also add that the addi* 
tion of magnesia to a decoction of tea or 
coltee for the purpose of dialysis is not 
abaolately essential, since theine (somewhat 
scantily) dialyses without the addition of 
any re-agent. The main objection to the 
processes I have given is their extreme 
delicacy ; any speck of a tea leaf, which ia 
easily visible to the naked eye, will yield 
its infinitesimal groap of crystals to the 
qover of the sabliming cell, hence, in the 
examination of a foreign leaf, any frsg- 
ment of genuine tea mechanically adhering 
to it may give rise to error. It mast, how- 
ever, be borne in mind that a grent many 
leaves in the vegetable kingdom will yieldf, 
^y appropriate treatment, micro- chemical 
evidence as definite as that of tea, and the 
time may come when a large proportion 
of minute vegetable products will be iden- 
tified, not alone by the shape of their sto- 
mata, their epidermal appendages, or the 
strncture of their ultimate vesicles, but 
by isolating their acids, their glueosides, 
or their alkaloids, and evolving a micros- 
copical corpus delicti from a milligramme 
of crude material. 

Quantitive Determination of Theine.-^ 
Struck with the ease and purity with which 
theine sublimed, it was but natural that 
I should attempt to work out a quantitive 
saethod of sublimation. I believe I have 
been successful, and, according to my own 
repeated experiments, the process I give 
here is both quick and accurate. 

A quantity, not less than one gramme, 
or more than two grammes of either tea 
Qt eoffee in its nndried state, is as finely 
powdered as possible, and treated in a flask 
of 70 c. c. of water ; the flask is attached 
to a reversed Liebig's condenser, and the 
liquid boiled for one hour, the decoction, 
indading the powdered substance, is trans- 
ferred to a porcelain dish, about the same 
weight of calcined magnesia as the sub- 
stance originally taken is added, and the 
whole evaporated down to nearly dryness ; 
the fK>wdery extract is now transferred to 
the iron sabliming plate already spoken of 
and covered with a tared glass funnel, the 
•dge of which must be accurately ground, 
and the tube of which mast be several 
ioehes long. The substance should form a 
wery thin equal layer within the circle of 
the Ainnel, which may be easily accom- 
plished by a leries of gentle taps. The 



heat at first should not exceed 110°C., then, 
when the substance appears thorou{;lily dry, 
it may be gradually raised to 200*'C, and 
towards the latter stages up to 220^0. If 
the heating has been properly regulated^ 
there will be no distillation of empyreu- 
matic products, but the alkaloid sublimes, 
in the cool part of the funnel, in a compact 
coating, cone-shaped, of beautifully (white 
silky crjTstals. In order to ascertain when 
the sublimation is complete, the tared fun- 
nel may be cooled and weighed at intervals, 
or a series of tared funnels may be kept 
on hand, and changed until no more theine 
is extracted. The funnel, as well as the 
theine, as may be expected, at the end of the 
process is perfectly dry, and the increase of 
weight is theine, pure and simple. By the 
method describea I have made numeroua 
determinations of theine, and have after- 
wards digested the powder remaining for 
24 hours in ether, but have failed to obtain 
any crystalline product. I therefore believe 
that the whole of the alkaloid is sublimed, 
and that the results, wiih care, are accurate. 
From one or two grammes may be con- 
sidered by some too small a quantity for 
an accurate assay ; and if so, there is no 
reason why very much larger weight should 
not be used ; indeed, the process is well 
adapted for working on a large scale, and, 
if there ever should be any great demand 
for the alkaloid, would probably be em- 
ployed. There is yet another micro-chemi- 
cal test which belongs to pyrology ; and 
that is the presence of manganese in the 
ash of tea. The ash of a single leaf will 

five a distinct green manganate of soda 
ead, and unfortunately for our purposes, 
80 will the ash of a great many other leaves ; 
but since I have never found any tea leaf 
without manganese, if it should happen 
that a leaf in tea would not respond to this 
test, I should consider it conclusive evidence 
of a foreign leaf. 



Thb Usb of LSAVIg. 

If roots are important as the plant moaths, 
leaves are no less so as the lungs and diges- 
tive organs. The vigor of the flower and seed, 
the success of the cutting, or of moving, all 
are connected with what the leaves have done 
or are doing. 

Fluid gathered from the ground and gases 
from the air are changed inside the leaf into 
tlie living food of the plant, and the disasters 
from cutting kitchen garden crops till they are 
weakened past use, clearing away leaves in the 
flower garden whilst yet green, and the miser- 
able condition of drawing-room plants, are 
often just so many examples of what comes of 
cutting off: food, or the {lower of forming it. 



PBOPEBTIES OF TEA. 



( 346 ) 



PBOPEBTIES OF TEA. 



Tttke a leaf and tear it. It is made of thia 
■kin outside, green granular substance inside, 
with fibrous Teins usually in a net-work. Un- 
der the microscope these parts all show as made 
up of separate bladders or cells, as in the figure 
of a pieee of the leaf of Sweet William mag- 
nified ; those of the skin flat and oulourlesa, 
with occasional small openings amongst them 
(A) ; those of the green granular mass round- 
ish and loosely packed together (B) ; whilst 
the spindle-shaped and long cells or Tessels 
forming the tough fibres of the veins (0) ; and 
leaf-Btem giye support to the leaf, and connec- 



tion with the bark and inner part of the atem. 
Here is the living machinery ; fluid with the 
plant food in solution flows to it from the root $ 
gas is imbibed through the thin outer coat freai 
the air, and, under the influence of e«nl}gfat» 
colouring matter is formed in the green eeUt, 
and starch and the various matters that build 
up the plant structures are formed or deposited^ 
whilst the spare moisture from the fluid cen* 
stantly bringing in the supplies from the root 
is given up by evaporation through the akin. — 
Oardener*t ChronicU, 
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A POUND of the best tea, according to 
en anHlysis recently made, contains the 
following ingredients :-~ 

Ounces. Grains. 
Water ... ... 350 

Theine ... ... 210 

Caseine ... ••. 2 176 

Aromatic oil ••• ... 62 

Gum ••• ... 2 886 

Sugar — ... 211 

Fat ... ... 280 

Tannic acid ••• ••• 4 87 

Woody fibre ••• ... 3 87 

])Jineral matter ... 350 

In answer to the question whether 
theine produces wakefulness, we answer 
from the best authorities, No. 

The effect of theine upon the system is 
a calming one, producing a sense of re- 
pose. 

We stated in a former article that theine 
supplied to the system that which was 
lost to it by fatigue. In looking up the 
authorities we find that there is a snb« 
stance in the flesh or muscles of animals 
which is called kreatinine, the chemical 
properties of which are very similar to 
those of theine. An analysis of the two 
show that they contain : — 

Carbon. Ifitrogen. Hydrogen. Oxygen. 
Theine ... 8 2 5 2 

Kreatinine 8 8 7 2 

It is claimed "that those substances 
are most agreeable to the system as 
food, which most nearly resemble the com- 
pounds that form the tissues of the hody, 
while those act as poisons whose composi* 
tions are most different from that of the 
tissues, on which the life of the body 
depends." 

Those who have made the matter a study 
inform us that the substance in the mus- 
cles known as kreatinine is diminished by 
fatigue. 

As theine and kreatinine are chemically 
about one and llie same thing, the (heory 



is acceptable that the theine in tea snpplteg 
that which is lost to the system through 
fatigue. 

The property which is^ called eaffeine 
in coffee is the same as theine. 

It is also found that theine and quinine 
are similar. By analysis these substances 
are shown to contain the same proportions 
of carbon, nitrogen, hydrogen, and oxygen, 
and as it is well known that quinine is 
about the only remedy for intermittent 
fevers and ague, one can readily under- 
stand why it is that tea is so soothing and 
beneficial to one who is feverish, tired, and 
debilitated, and while we cannot say that 
tea will cure fever and ague, we certaialj 
believe it acts as a preventative. 

The question is often asked, — ^Will tea 
make one nervous P One or two cups of 
tea made moderately strong will not make 
any one nervous, but if taken in excess, it 
will. Tea experts who are tasting allj day 
for the purpose of testing teas, are made 
exceedingly nervous. 

Tea, like liquors and drugs, when taken 
in a moderate quantity! will produce one 
effect, but if taken in a large quantity, 
will produce just the contrary effect. 

The most important component parts of 
tea are theine, the volatile oil, and tannio 
acids. 

The volatile oil gives to tea its flavour. 
We have not been able to find any chemi* 
cal analysis of this oil. The effect it haa 
upon the system is to produce wakefulness. 
It is stated by those wno have made thei«a 
subjects a special study that this volatile 
oil acts upon the system in the same man* 
ner that digitalis — foxglove^-does. 

" When foxglove is given there is great 
anxiety with palpitation of the heart, and 
unless given in poisonous doses, inability 
to sleep." It is a well-known fact that 
Green tea will produce these effects upon 
some persons, when Black teas will uoU 
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In a former article we explained the 
difference between Qreen and Black tea. 
The fermentation that the Black tea goea 
through deetroya to a great extent thia 
Tolatile oil, or rather we ahonld aaj, 
changea ita character, not only in ita effect 
upon the ayatem, bnt in the flavoor it pro« 
duoea in the ieti. We aay that a Qreen 
tea has a fine flavour, alao that a Congon haa 
a fine flavonr, bnt they are totally unlike. 

The flaYour in tea ia produced by thia 
volatile oiU 

We know of no better illnatration of the 
effect that fermentation haa upon planta 
than that of tobacco. A tobacco tnat ia 
poorly cured, t.e., not aweated enough, will, 
when smoked in a pipe, bite the tongi^e, 
and will produce dizziness, but when well 
eared it haa a smooth, rich, oily flayour. 
The Tolatile oil ia still there, but ita cha* 
racter ia changed. 

About one-fourth of the chemical pro« 
parties of tea ia tannic acid or tannin. 

Tannin ia a powerful astringent ; it ia 
this that puckers up the mouth when one 
is chewing the tea. As to whether tannin 
aasiata digestion or not is a mooted qoes- 
tion. The old saying that ** what's one 
man's meat is another'a poison," will apply 
to thia qneation. Some persons find that 
when eating or after eating, if they drink 
tea it has a soothing effect, but if they 
drink coffee instead of tea they get nerr- 
ouaand their food does not digest. As 
there is no tannin in coffee, it standa to 
reaaon that tannin must haye aome influ- 
ence upon tl>e digestive organs. 

Tea should be drunk while eating, or 
toon after a meal. 
^ Some authoritiea claim that there is nou- 
rishment in tea ; others say that there ia 
sot, but that tea consumea food ; others 
affirm that it assists digestion. Bnt any- 
one who haa been troubled with dyspepsia 
and has consnlted several physicians knows 
that digestion is a subject upon which 
^ doctors will disagree," 

This we know by experience, that tast- 
ing tea upon an empty stomach is injuri- 
ous, prodooing a sense of weakness in the 
atomach the same aa though one had fasted 
a long time. 

In making tea, a sufficient quantity 
should be made at the first drawing. The 
custom of filling the teapot the second 
time is not right, aa the theine, which ia 
easily soluble in hot water, will be in the 
first drawing, but will not be in the second, 
and those supplied from the second draw- 
ing will not get the most beneficial part 
of the tea, but will have a decoction com- 
posed duefly of tannin. 



^ Tea should not be boiled, aa the volatile 
oil will escape with the steam, and a much 
larger proportion of the tannic acid ia ex- 
tracted, making the effusion bitter. 

The best way to make tea is to have an 
earthenware tea-pot, which should be 
placed over the fire until it is hot ; then 
pot the dry tea in the pot. After being 
allowed to stand for a few minutes pour 
in the boiling water. The water should 
be freshly boiled, and should be allowed 
to boil full two minutes before it is poured 
upon the tea. After drawing from seven 
to ten minutes in the tea-pot it is at the 
best point for drinking. 

Analysis of Tea Ash. 

Thi quantity of aah in air-dried tea is 

about 6*63.* 
An analysis of the ash of Himalayan 

tea by Zoller gives the following con|« 

position : — 
Potash ... ... 89-23 

Soda .•• ••• ••• *65 

Magnesia ••• ••• 6*47 

Lime ••• ••• 424 

Oxide of iron ••• ••• 4*88 

Protoxide of manganese •#• 1*03 
Phosphoric acid ••• ,,, 14*65 

Sulphuric acid ••• ••• ,., 

Chlorine ... ... *8L 

Silica ... ••• 4*35 



Carbonic acid 



••• 



••• 



2430 



10000 
This analysis is especially important, 
inasmuch as the tea which furnished the 
ash waa of guaranteed purity. The 
peculiarity of the ash of tea, and where 
it differs from that of coffee or cocoa, is in 
its containing about 1 per cent manga* 
nese.— C«y/oii Observer. 



Names of different sorts of 

Tea. 

Thb Mbanino of thb W0BD9 Pbkox, 
Souchong, Conoou, &o. 

Pekoe —Ib from the Chinese Pai*hao, 
white down or hair, because made from 
young spring leaf-buds while there ia still 
down upon them. 

Souchong.^jA from Seao-chung — Little 
sprouts. 

Coit^otf.— Is a oormption of Kung-fon^> 
Iiabour. 

^y#oji.— He-Chun — fair spring. 

Young JSTyson.— 'Tn-chien — before the 
rains. 



* An approoiably larger poroentsge of ash wo«U 
iadicaU iannor tea. 
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Verba Mate, or Paraguay Tea. 



Terba Mat6 is a product wbieb, although it 
does not enter into European commerce, de« 
•ervea notice from its extenBive conBomption 
in many of the South American 8Ute«. In 
the former edition of the work full details 
▼ere given of the mode of collecting tnd 
preparing the leaveB, &o., and it is therefore 
only neocBsary now to give a more abridged 
dcBoription. The Yerba Mate is obtained from 
some species of holly, which have been well 
described by Mr. J. Miers in a paper on the 
history of the Mat6 plant, in tlie • Transaction^ 
of the Linnean Society.' ♦ He shows that 
besides, the Ilex F^raguarientu^ St. HiL, there 
are several other species and varieties employ- 
ed. Dr. H. Demeasey also published a good 
account of it in his * History, Physical, Eco- 
nomic, and Political, of Paraguay,* two vols., 
Hachette, Paris, 1865. The portion relating 
to Mat6 or Paraguay tea was also published 
as a separate treatise, with illustrations, 
during the Paris Exhibition, 1867, by 
Bouohard-Huzard. Robertson, in his ' Letters 
on Paraguay,' London, 1839, yoI. ii., p. 134, 
giyes some interesting details, but it is unneces- 
sary to go back to former years, I prefer to 
give the present aspect of the trade. 

In their wild state the trees are about the 
size of orange trees. The trunk is about 2 to 
3 feet in circumference, and has a smooth 
whitish bark, and the boughs, which resemble 
those of the laurel, are leafy and tufted. The 
leaves are evergreen, and when full grown 
are about 4 inches long, thick, glossy, and 
crenate at the edges, of a dark- green colour 
above, and paler underneath. The flowers 
are small and white, growing in dusters. 
The berries are red, very smooth, and similar 
to the Christmas holly. The leaves of this 
Jlex yield the same bitter principle, theine, 
which is found in the Chinese tea plant. 
Although the former may not afford so much 
of the agreeable narcotic oil as the latter, 
in consequence of the careless and primitive 
manner in which they are collected and pre* 
p:ired for use, yet they produce a most agree* 
able and refreshing beverage, which forms the 
staple drink of the South American republics. 
As far back as the seventeenth century the 
Yerba Mat6 was commonly drunk throughout 
the sute of Paraguay. There ean be little 
doubt but that the aboriginal Indians taught 
the use of this tea to their Spanish conquer- 
ors, and the early Jesuit missionaries planted 
great numbers of the tree before their expul- 
sion, since which time its cultivation has been 
neglected. The expeditions to collect and 
prepare it start from Assuncion, the capital, 
1.0 Uie Yerba groves, a distance of 200 miles, 
pnd are generally composed of forty to fifty 
ersons mounted on mules having with them 

* Also in * Annals and Magasiao of If Stval fiUs- 
l^es,' 1861, Xfo. xirii, p. 8tt9. 



Other mules snd bullocks. On reaching a Ioes« 
lity where the trees sre 'abundant, wigwams 
are erected and the tataeua constructed. This 
consists of clearing a small space of gronnd, 
the Boil of wbich is then beaten down 
with heavy mallets until it beeomeo 
quite hard and leyel ; at the lour 
comers of this space sticks are driven 
into the ground, from which a sort of net 
msde from strips of bide is Btretohed, a fire 
is kindled beneath, and the leaves on tha 
boughs, as they are brought in from the 
surrounding forests, are scorched by being 
placed on the net, care being taken that no 
ignition takes place. The soorched leayes and 
small twigs are then pulverized into a coarse 
powder by means of a rude wooden mill, and 
frequently stamped with blocks into dnst, 
after which process they are ready to bo 
weighed and put np into packages for export. 
Half a bullock's hide in a green state is used ta 
form a kind of sack to hold the tea, being first 
sewn up at the sides. The tea is then pressed 
down until it is quite full, the mouth is sewa 
up, and the package, which usually weighs 
from 200lbs. to 2501b8., is left to dry and 
tighten in the sun for a few days, until it be- 
comes as hard and impervious as a stone. Such 
a mode of collection and preparation is indeed 
primitive, and the twigs impart a woody 
flavour to the tea, otherwise very agreeable. 

In Paraguay this tree oombinea, as it were, 
the properties of cultivated and wild plants. 
Iodigen3us to the country, the tree forms 
entire forests called '* Yerbales," in the central, 
eastern, and northern regions of the republic. 
The Jesuits, having formed vast plantations of 
it round their residencies, these have conti- 
nued, and their produce forms in what are still 
called the Missiones, the principal article of 
commerce at the present day. The GoTem- 
ment monopoly of the sale of Yerba, and a 
heavy duty imposed upon its exporl^ formed 
at one period the principal source of revenua 
in Paraguay. 

There appears to be a considerable differ- 
enoe in the quality snd estimation of the Mat^^ 
according to the locality from which it is 
derived ; whether this arises from the differ-* 
ence of the plant or mode of* preparatioa 
does not appear. 

That of Paraguay is the most bitter an4 
aromatic of all, and the most esteemed ; it 
yields four times the quantity of infusion that 
the Mate of the Missiones or of Paranagun 
does. Hence, although dearer in price, i( 
is the most economic. A coarse kind is mada 
in Parana, Brazil, from the leaves alone, an<| 
these being unpulverized, are used in tha 
aame way as Chinese tea. 

At first Europeans do not like Mat6, it 
having a herby and somewhat bitter taste, 
but among the inhabitants of South Amerioaa 
States it is ft much prized article of liuucj 
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and meeewity, and ii the fint thing offered 
by then to their yUitora ; indeed their tables 
are rarely seen maooeupied by it ; and the 
*' gaadio" of the plaint will traTel on hone- 
back for weekt, aekiog no better fare thaa 
dried beef washed down by oopiouf 4raagbt4 
of Mat£. The demand being great and increas- 
ing, there is unfortunately continoally going 
on a rapid destruction of the tree. The 
Jesuits foreseeing this, started large planta- 
tions in Paraguay, and at their branch mis- 
sions in the prorinees of Parana and St. 
Pedro do Rio Orsnde, some of which itiH 
exist and furnish the best tea msde ; and of 
late yesTS some of the landowners, sensible of 
the siiort-sighted policy pursued, hart establish- 
ed many plantations with the best results, 
as the quality of the tea improres with the 
cnltiTstion of the trees. 

It is difficult to get at any eonseeutiTS chr 
Teliable returns for the entire traffic in this 
commodity, the production of which is carried 
on in such a desultory and rude manner, 
and extends over so Tsst an area of wild 
country. A careful consultation of the 
official returns of the sereral republics and of 
Brazil, as well as British Consular reports, 
enables me, howoTer, to make an approximate 
estimate of the trade and consumption. 

Forty thousand arrobas (or 10,000 cwts.) 
were imported into the Argentine Republic 
in 1870. In the next two years the consump- 
tion was as follows in the Argentine Confe- 
deration : — 



Deteription. 


1871 


1673 


Tvngnmj Yorba 


Ibt. 

980,000 
17,688,000 


lbs. 
8.356,000 
33,506,000 


Total 


17,948,000 


36,863,000 



The total oonsumption of Terba in the 
Argentine Repnblio in 1872 thus averaged 13 
Iba. per head of the population, against 2lb8. of 
coffee, and only ilb. of tea. Altogether nearly 
27,000,0001bs. appear to have been oousumed 
in the Republic during that one year. Sur- 
prising as this amount is at first sight, it is 
explained by the fact that Terba constitutes 
the only regetable nourishment of many 
classes of the communHy. In the rural dis- 
tricu, as well as the smaller towns, this herb 
is considered a regular form of diet, and not, 
like tea in England, a mere accompaniment 
of the breakfast table. The method of manu- 
facture is to mix ordinary sugar with the 
decoction of Terba until a thick syrup is 
produced, when it is ready for drinking. 
Probably the nourishing qualities attributed 
to the herb by the natives are derived from 
this mixture of saccharine matter. As might 
have been expected from the prevalence of 
this practice, the annual consumption of sugar 
in the Argentine RepMblio is enormous. In 
1872 no leas than 2O,0O0,00Olbi. of coarse 



sugar were imported. Refined descriptioiM 
amounted to more than 22,000,OOOlbs., al- 
though a dutv of 2t per cent ad vahrtm had 
to be paid. Viewing the extreme popularitjr 
of Terba in South America, it seems strange 
that it has aot yet been introduced into 
Europe, as an addition to the food supply. 

In 1854 the exports from Paraguay were 
85,676 arrobas ; in 1860, 174,238 arrobas. 
In time of peace there is annually exported 
Terba Mat6 to the value of about 200,000/., 
ohiefly to Buenos Ayres. The exports in the 
three years ending 1863 averaged 4,500,000 
lbs. per annum. 

In 1856 it was estimated that 6,000 persons 
were employed in preparing Mat6 in tho 
Brazilian missions. It is for the most part 
sent by carts to Itaguy, a small town on the 
banks of the Uruguay, and from there goes 
by water to the River Plate. In the year 
ending June 1858, 2.650, OOOlbs. were shipped 
from that port. At Montevideo the Brasilian 
If at6 is preferred to that from Paraguay. 

About 400,000 arrrobas (100,000 cwu.) ars 
produced annually in Parana, where it is indi- 

fenous ; the finer kind is exported to La 
lata, the ooarser goes to Chili. In 1854 there 
was imported into Ohili 144.792 arrobas. 

The official value in Brasil Vas \Zs. lOd. 
per cwt. in 1853, and 29«. 7d. per cwt. in 
1856 ; in 1858 it fetched 32«. Ad. ; In 1863 it 
fell to 2 If. lOd, per cwt. The exports of Terba 
Mat6 to foreign ooantries from Brasil have 
gone on increasing from 181,365 arrobas in 
1841 to 605,179 arrobas. in 1863. 

From Porto Alegre 83,840 arrobas were 
shipped in 1862-63, and from Uruguay 27,445 
arrobas ; there used to be as much shipped 
from that port as 97,000 arrobas. From Para- 
nagna 404,829 arrobas were exported in 
1862-63. Tbus the shipments from these three 
ports in the year ending 1863 amounted to 
129.028 cwu. In 1865 the total shipments 
from Brazil to the neighbouring States exceeded 
250,000 cwts. In 1872 the quantity was 
somewhat less, 200,000 owts., Tslued at 
251,000/. 

The following show the exports and yalue 
fh>m Brazil : — 



Tear. 


Qoaatity. 


Tiloe. 


1884 
1865 

isee 

1867 
1868 


lbs- 

18,S63,9S» 
15.403,890 
33.781 ,6i6 
33.170.334 
38,853,460 


£ 

137.900 
89.575 
147.844 
172,104 
231,105 



Chili is said to take now about 40,000 
arrobas, and Peru 100,000 yearly. 

It might be worth while to attempt the 
introduction and acclimatisation of so useful 
and ornamental a tree in some of our British 
colonies, such as Queensland snd Natal, wheie 
the climate is somewhat similar to Paraguay. 
Looking at the use of its leaves, we see no 
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reiflon why it should not he oaltivated with 
remunerattye profits. 

Such A yaliuble plant, doubtless, is worth 
the attention of some colonial planters, and 
with a careful collection of leaves only, and 
« better method of drying them, the tea would 
be rendered both grateful and palatable. But 



we have been so much accustomed to tea 
leaves being curled up and not powdered to 
dust, that possibly some prejudice might exist 
against using it in the form of powder, 
although the infusion is thereby very readily 
made. — 8immond*t Tropieal AgrUuUurg. 



Coffee-leaf Tea. 



Mb. Hbnbt Cottam, of Ceylon, 
writing to the Agricultural Society, 
recently, refers to endeayours which 
are being made to manufacture and 
introduce what is termed " Coffee«leaf 
lea." He says: — 

One great advantage eoffee*leaf tea 
woald have over ordinary tea is, that instead 
of having a tendency to create nervousness, 
it contains strengthening properties ; this 
fact was endorsed by a Medical Journal, 
and qaoted by Public Opinion as recently 
as a month ago. 

We fancy, howeyer, that a consider- 
able education of the palate would be 
necessary before a demand set in for 
this new manufacture, if the following 
report from Messrs. J. Thomas & Co. 
correctly represents its merits :-^* 

'* Bold, irregnlar polished, black Son- 
ehong leaf, full, stron^i^, nasty flavour, 
unsaleable. We donbt if this tea would 
be saleable, having a yery common dis- 
agreeable flavour." 

Tea planters will be under no anxie^ 
as to the probable effect of competi- 
tion from this new staple ; but as 
some of the curious may like to un- 
derstand the process of preparation 
and manufacture, we append the 
following description :— 

Coffee Tea as manufaetured in Ceylon hjf Mr^ 
Menry Coitam* 

The best time to gather the leaf is after a 
few days' rain, to insure the young tip leaves 
of the " suckers" on the coffee bushes being 
sappy and suitable for manipulation. 

The leaves most suitable are the first pair at 
the head, which are ususUy of a golden copper 
colour, soft, and require very little withering ; 
this discovery was made through my being 
enabled to make as good a sample of black tea 
the same day as leaf was gathered. 

However the leaf seemed none the worse for 
one night of withering. 

Coffee4eaf, unlike young tea-leaf, will not 
roll without breaking into small particles ; 
fortunately we hit upon a plan of panning the 
leaf for a few minutes; the result was, it 
became sticky and rolled without breaking. 
This I oo&sideFed half ths battle, and with 



the assistance of my bungalow servants sne- 
oeeded in making about two pounds of good 
tea out of about four pounds of green leaf. 
f In addition to careful rolling, we fermented it 
in balls for half an hour ; this I considered 
sufficient, as the temperature of the hooae 
we used was over 80°. 

Both under the process of rolling and fer- 
menting, it presented the appearance of good 
India tea, and during roasting gave foith a 
flavour or odour far more pleasant. 

8ix branches of work are necessary— > 

1. Gathering in baskets. 

2. Withering in the shade. 

3. Panning for a few minutes, 

4. Boiling until thoroughly wet in its owa 
brown coloured sap. 

5. Fermenting according to temperature. 

6. Boasting over a slow charcoal fire on per* 
forated trar, and turned occftsiunally until 
crisp and black. When packing care should 
be taken not to use boxes or bottles which 
have previously contained strong smelling 
articles, for, like ordinary tea, ooffee-leaf tea 
will imbibe impurities and get damp unless 
air-tight, consequently losing both strengUi 
and flavour. 



I AGBBB with what yon say aboot ooffee- 
leaf tea, thongh I think it soaroely 
merits the term '' unpalatable,'* for it is 
quite drinkable enough, bat on the whole 
it is a poor wishy-washy sort of staff', 
lackinjr both the aroma of the berry and 
the delicate flavour of the real tea, and 
cannot compete with either as matters at 
pres ent stand. I am not surprised at Dr. 
Shortt's tea bein^ pronounced unpalatable, 
for, if I remember aright, the Doctor 
sufTgests, in that valaable repository his 
" Handbook on Coffee," that the planter 
should gather the old yellow leaves that 
fall from the coffee in the autumn and 
turn them into coffee-leaf tea. I should 
just like to see the Doctor drink a cap 
of snch tea, made from old leaves collected 
from drains and roadsides. The Doctor 
further says that coffee tea might be sold 
for 4 annas a pound, and that at this rate 
hospitals and poor-houses would be glad 
to get it. But how can it be sold for 
4 annas a pound P It has to go thronh^ 
the same processes as the other tea, and at 
the lowest calculation it cost 4 annas per 
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poond for the picking and curing 
mlone. To realize any profifc, no tea can be 
•old for lees than 8 annas a pound. I myself 
would go further and say that, if you 
eannot manipulate to fetch one rupee a 
pound, ^our best plan would be to gi?e up 
the business altogether. To suppose that 
in years when the coffee does not bear, 
a harTest of leaves could be got of it 
without injuring the trees for the follow* 
ing year's coffee crop is to suppose non* 
sense. To get the proper sort of leaves of 
the ooffee in quantities worth picking, the 
system of pruning would have to be 
entirely changed . At present we prune coffee 
to give blossom, and tea to give leaf. 
Properly pruned coffee could not give 
eoongh young leaves to pay picking them, 
and properly pruned tea should not yield 
any olofiom or seed. As a curiosity, I 



may mention that I have myself made tea 
from coffee blossom, and the blossom tea 
I thought quite equal to any tea that ever 
I tasted. This^ however, might be a fancy 
of mine; but a friend who enjoyed it 
with me thought it to very good, and 

S referred to it the real ieh.^^ Correspondent, 
fadrca Times. 



Akothbb substitute for tea is also 
announced, this time, from England. It 
is obtained from a shrub acclimatized in 
Great Britain — the Chimonanthue fra* 
frana, a native of China and Japan, 
introduced a century ago. If people in 
England have been a century in discover- 
ing the properties of this plant, there need 
not be much alarm felt, in face of the 
enormous present and certain future pro- 
duction of the genuine article. 



METHOD OF COOKING TEA 

And of Tea-drinking in Cashmere and Turkestan. 



Wb are indebted to Diwan Pandit 
Manphul, C.S.I., for the following account 
of the various processes of infusion and 
deooetion of tea in the above countries. 
He was sent by Sir John Lawrence in 
1867, and travellied, disguised as a tnaha- 
fan, through them ; and the result of his 
investigations was so important that 'he 
was decorated with the companionship of 
the Star of India on his retom. 

Ou^fiMre.— Bitter tea (Cha Tulch). 
Boiled in a tinned copper pot to strong 
decoction, and while boiling, ' Phuli' (Red 
Potash, found in Balh, a district of Ladak,) 
*Bidian katai' (Chinese aniseed), and a 
little salt are added. It is then poured 
into a tea«pot of brass, or copper tin-lined, 
and from tnence into tea-cups. The lower 
class use ordinary sloneware cups; the 
higher, fine porcelain tea-cups, the latter 
using what is known as the Russian tea- 
pot. The tea may be also made in *' Oha 
Job' (ketUe and tea-pot combined), and 
poared direct into cups. This tea is used 
after meals^ more particularly after the 
early morning repast, which consists of 
plain or buttei^ biscuit and this tea. 

Okumed Tea^ prepared as above, and 
afterwards regularly churned with milk. 
This beverage is highly prized, and used 
chiefly in entertaining visitors; and we 
hare no doubt the Cashmere ladies vent 
their grievances to sympathetic ears, dis* 
com their bonnets and their babies, and 
talk scandal over this cup, in much the 
same way as their English sbters over 
'five o'clock tea.' 



IWrl;eston.— Cream Tea (' Yumah Cha'— 
Turkestani,) also occasionally met with in 
Cashmere. For this only Black Tea is 
used. The tea is boiled in a tinned cop- 
per pot, and a much stronger decoction 
made than of ordinary tea, the colour 
being heightened by spoonfuls being lifted 
out of the pot while boiling, and let fall 
into it again. Cream is added to this tea, 
either while boiling or after it has been 
poured into a tea-pot From the tea-pot it is 
poared into cups. This tea is used in Tur- 
kestan in the morning only, bits of bread 
being soaked into it and then eaten. 

Bitter Tea CSeen Cha'). At other 
times the Turkestanis use green tea in- 
fused after the English method, but only 
allowed to stand about four minutes. The 
lighter the colour of the infusion the more 
highly the tea is valued ; indeed, green 
tea giving a reddish liquor is not esteemed 
at alL This tea is prepared only in a 
Russian tea-pot, and reckoned a great 
luxury. Everyman who makes any pre- 
tensions to respectability keeps a Russian 
tea-set 

In Turkestan the spent tea-leaves are 
chewed after meals in the same way as 
' pan' (betel) is in India. This is called 
' shamma' (residue), and is considered to 
have much the same effect as the oacoa-leaf 
of South America to enable one to stand 
much fatigue on a journey, &c., with very 
little food. Sir Robert Christison, the 
great Edinburgh medical professor, reports 
wonderful results from the use of this leaf 
by students out botanizing. 

Hi 
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BLIGHT. 

There is perhaps no subject of more serions importance to the tea 
planter than that of blight. Come in whatever form it may, it means verj 
often the ruin of his hopes, and the extent of the money lost which the 
industry has suffered in the past few years from red spider and other pests 
renders it a matter of astonishment that proprietors have been content to 
sit down quietly under the infliction instead of long ere this having 
organized a searching and thorough scientific investigation into the evil. 

The Agricultural Society made some slight attempt in the direction, 
but broke down for want of funds^ being unable, therefore^ to procure from 
England, as they had desired, a skilled entomologist. Oovemment have 
since promised aid in the matter, but it has never gone beyond the stage 
of promise ; and so probably the matter will remain, and our knowledge 
of the cause and cure of blights and pests will remain also as it is. 

As far as we have been able to stir up discussion, and elicit informa« 
tion on the subject, we have painstakingly done so ; and we trust that the 
following articles, papers, opinions, and selections here gathered together 
on this most important question of Blights will prove of much value. 
The addition to this section of the CTCLOPiBDiA of the colored plates will 
enable planters to identify the forms of blight prevailing in their diatriety 
or to describe others. 



TEA BLIGHTS AND PESTS. 



By S. E 

Fob some years after this Industry 
was started, blights do not seem to 
have been serious, or to have attracted 
much attention. As cultivation in- 
creased, it was but natural that the 
enemies of the plant should gradually 
assert themselves, and eventually the 
^^ Red Spider'' became known. 

^' Blister Blight " subsequently ap- 
peared, and still later ^' Tea Bug,'' the 
latter causing, in some places, serious 
loss, and spreading rapidly. 

Some few years after, the little 
'^ green fly," called also the Mosquito 
Blight and Tea Aphis, developed ex- 
tensively: the Orange Beetle also 
attracted attention. 

Caterpillar and Borer were known 
some little time before, but like the 
case-making grubs of Psychida that 
eat leaves and shoots, were less serious 
pests. Tea proves to be no exception 
to the rule, — that where any plant 
is largely cultivated, an enemy will 
eventually appear; and the steady 
increase in several kinds of blights 
becomes yearly of more importance 
to us. 



, Peal. 

It is unfortunately true that, in 
the long run, a serious enemy is 
likely to arise : larger areas being 
covered by a particular shrub give 
to its natural enemies unusual oppor- 
tunities for propagation. Again, the 
power of adaptation to varying sur- 
roundings is a fundamental item in 
^^ natursd selection*' or origin of 
new varieties, and any insect that, 
in the constant struggle for life, can 
adapt itself to '^ Tea," would flourish 
at our expense. 

Few plants have but one enemy 
(naturally); generally there are 
several, — some attacking the foliage, 
flower, seed, stem, or root; and out 
of the myriads of insects inhabiting 
these warm jungles, it would be 
little short of a miracle if none could 
gradually adapt themselves to tea. 

With regiml to blights that are 
now common, they may be divided 
into two classes — ^insects and fun- 
goids. Roughly speaking (if we ex- 
clude the locust), insect blights are 
easy or di£ScuIt to treat according to 
the Hie of the ineect. There are 
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BIX or seTen kinds of insect blight 
known, of which three are serioas, in 
order of size, and inversely of des- 
tructiTenees : they run much as 
below : — lut, Caterpillar ; 2nd, Borer ; 
Srd, Orange Beetle ; 4th, several kinds 
of grubs, building ** cases ;" 5th, Tea 
Bug ; 6th, a smaller insect of the 
name group, as yet unnamed; 7th, 
lied Spider. 

I propose to take these in turn, 
and, as far as I am able, to describe 
each, and indicate treatment where 
possible. 

Isi — Caterpillar is perhaps not 
only the largest but the most obvious 
and harmless of all. It is of a dark 
brownish color, 2 to 21 inches long, 
attacks the foliage only, is gregarious 
to a remarkable degree ; it will com- 
pletely strip a bush in a short time, 
leaving only the stems, and - is hence 
easily detected, and clustering natur- 
ally, is easily caught. Where at all 
common. Caterpillars can be collect- 
ed by children, in small eulnt or 
^urrahiy and half a maund of cater- 
pillars per day can be collected by 
five or SIX children. 

The butterfly or moth is about an 
inch and a quarter across the wings, 
and of a diu-k drab color, destitute 
of markings. 

1 do not believe that this pest 
could ever become serious ; the indi- 
viduals are large, are easily caught, 
and do not greatly damage a tree ; 
temporary loss of foliage is the limit. 

In some years they are rare ; in 
others more plentiful ; may be to 
some extent influenced by climate. 

Tliere is one thing in our favour— 
the probable natural cure is not far 
oflT. Most birds eat Caterpillars of 
sorts, and any bird that can so far 
^ adapt itself as to eat them, would 
find an open tea garden a fine hunt- 
ing ground. 

ind — ** The Borer*' is a semi-trans- 
parent red or crimson caterpillar, 
H to 2 inches long, that bores or 
eats out the pith of a stem. It is 
unlike the former pests, inasmuch 
as, 1st, it works internally or out 
of sight ; 2nd, is solitary ; 3rd, gene- 



rally not seen till some damage has 
been done. 

Its presence is generally known 
by all the leaves on a stem or bush 
drooping, turning red, and dying. 

The Borer seems to be hatched 
outside of, and subsequently enters 
the stem ; a hole is always detected 
from which it works upwards or 
downwards. It causes far more 
damage in proportion than cater- 
pillar; each individual, ere killed, 
generally destroying a plant, tree, or 
branch. It is fo^unate that they 
are not found in large numbers. 
Preventive cure there seems none, 
and all we can do is to carefully cut 
out and destroy every individual 
found ; but as a pei«t it stands more 
chances of causing us trouble. On 
the other hand, an insect that feeds 
only on pith, and kills each time the 
tree it feeds on, would naturally be 
widely scattered apart. 

3rd — Orange Beetle, the third on 
our list, is an instance where an 
insect, originally used to feeding on 
other things, can grndually adapt 
itself to tea. This little pest is a 
true Beetle, hasiaws^ (and not a pro- 
boscis) black bead, bright orange 
hardish wing-cases, and true mem- 
branous wings underneath : six legs, 
black, and the under side whitish; 
total length say three-eighths of an 
inch. Naturally it is a grass-eater, 
and may be found in considerable 
numbers where larger grasses abound 
in the open. It has a habit of 
slighting on the tips, and flies rather 
slowly, resting under the curved- 
over tips of '* ulu," Imperata eylin^ 
driea (sun or thatching grass) ; these 
insects are at times found in threes 
and fours, and rest there in the 
little shade thus afforded. In attack, 
ing tea, they generally eat away 
portion of the green stem of the 
shoot that is just fit to pluck ; the 
shoot falls over, withers, dies, and 
turns black and dry. If this Beetle 
is at all common, considerable damage 
IS done, and a garden or patch of tea 
presents a brown, withered appear, 
ance. As the portion eaten out of 
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each stem is not large, n single Beetle 
may ruin half a dozen shoots as one 
morning's work ; and, as thej are 
far more plentiful than either of the 
foregoing insects, they cause a greater 
amount of damage. Caterpillar eats 
the old leaf, and Borer the pith of a 
stem, but this little Beetle at once 
attacks the portion we require, i.e., 
the '* young shoots," and these alone. 
The Orange Beetle, probably Dio' 

Cmorpha tnelanopus, is readily 
>wn from Nos. 5 and 6. It is a 
true Beetle, Colecptera, or hard 
vfififf-eased insect. In flying, the 
wing-cases are opened out at right 
angles to the body, and do not vi- 
brate, like the pair of larger membra- 
nous wings that fold in under the 
others, when the insect alights. The 
wing-cases or elytra generally join in 
a straight line down the back. 

CuHK. — Eight or ten well-mnde but- 
terfly nets, depth say 18 inches, and 
diameter of mouth one foot, ring or 
hoop of stout brass wire, bent, soldered 
and inserted in 4 feet light bamboo 
handles. These in the hands of as many 
smart boTs will bring down the numbers 
very rapidly. If at all plentiful, a boy 
<^an easily "bng" 300 beetles per hour, 
and where not much of a pest, I have 
taken several times myself at the rate 
of 250 per hour. A few days of this, 
and the nuisance will abate very per- 
ceptibly. 

It is more easily caught than most 
insects of this kind, as it flies pretty 
steadily and slowly ; 20 or so may be 
bagged ere the net need be emptied. 

4M.J— There are a variety of insects 
that feed on tea leaves, and make little 
cocoons or cases out of the leaves or 
stems. 

They belong to the JPsychidae, a 
sab-group of the Bombycina^ where- 
in the females are apterous, or have no 
wings, and live in cases, one or two 
inches long, made of pieces of leaf, stem 
or grass. I have seen other varieties 
having grass cases 4 inches long. In 
each instance the particular variety 
adheres to the one material, and form, 
thus: — One that feeds on tea makes 
the case of small pieces on leaf, which 



it also feeds on ; another makes its case 
of stems only. These pests are at times 
very troublesome in places. I have never 
seen them at all general ; and, as they 
move very slowly, the females can be 
easily caught. They are not likely to 
do us serious damage. 

This closes the list, as far as I 
know it, of insect blights or pests that 
are not really of serious moment. We 
now come to the three that are of great 
importance, least of which perhaps we 
may rank the •' Tea Bug,"— No. 6. 

This latter and the Tea Apkis, 
No. 6, are insects nearly allied to each 
other. 

The Tea Bug has no jaws— only a 
sucker — belongs to the Hemiptera, 
wherein the wing-cases are half like 
wings, and used as such, and vibrate. 
Also, half the outer wing nearest its 
insertion is hardish, and the tip is 
membranous. In folding the wings, 
they cross each other; hence the winged 
bugs have a cross on their backs like 
an X , and are known from the Beetles 
at once, where the wing-cases join in 
a centre line like an I. 

The " Tea Bug" is, when full grown, 
not unlike a large mosquito; when 
very young, it may, after some trouble, 
be seen running (often sideways) on 
the young leaves and stems of tea — say 
it is less than one-eighth of an inch 
long, and of pale green color. 

As it grows, it turns darker (tea- 
liquor color), and a pair of long 
antennsB are developed. 

Its presence may be known by the 
small brown punctures closely made 
in the younger leaves; and, as it grows, 
these punctures become larger and 
wider apart. If recently made, the 
spot is pale greenish brown, turning 
bright, and then dark brown ; and 
when many are on one leaf, it gener- 
ally dies. Gventuallv the Bug turns 
to a deep black — head, legs, antennae, 
and thorax ; the abdomen to opaque 
white. It has a small spine on the 
back, like a drum-stick. The damage 
caused by this insect is, I think, much 
greater (when it does appear) than all 
the previous ones together. 1 have 
seen the greater portion of a large 
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garden so- bad with it, that 85 acres 
of the worst part was heavily pruned 
in Jul J, the Manager ouite disbeliev- 
ing that the *' blight was caused bj 
any insect ; and it cau quite upset an 
estimate to the extent of probably 80 
per cent, of outturn or more. 

Luckily it is not steadily increasing, 
but seems more or less influenced by 
climate or season. In one year it 
may be bad, and in the next liardly 
make head at all ; or it may shew in 
one part of a garden and not in 
another. 

As a rule, shade favours it ; it is 
generally worse near the edges of 
forest, hoflas, or under large trees. 
The only aud nearest approach to 
cure that I know is the removal of 
ail shade: at the same time I am 
aware that it is often bad in the open 

well. This will hardly sound like 



a •• cure." 



In this case I do not believe there 
is one, until the Bug's natural enemy 
(and we may be certain it Km one) 
makes head. Possibly to this cause 
we may attribute the fact that it is 
not now an universal and serious 
enemy, for it has everything in its 
favour— propagates rapidly, and can 
elude us like the mosquito, which we 
might equally in vain hope to exter- 
minate. 

The effects of the Bug on tea shoots, 
and other detail, need hardly be gone 
into here ; they are given more fully 
in the Journal of the Agricultural 
and Horticultural Society, Vol. lY, 
part I, N. 8., wherein this blight and 
some of its effects are illustrated. 

The Hemipiera are divided into 
two groups, called the *' Heieroptera'* 
or true Bugs, and the " Homopiera** 
(that also live by sucking), wherein the 
wings do not cross, but stand up more 
or less on edge. This latter group 
includes plant lice (Aphis), Cicmda, 
&C. To this group belongs our No. 
6. or the "Tea Aphit;' which is for 
oeyeral reasons a more serious enemy 
than any of the preceding. It is 
smaller, aud propagates with such 
rapidity that for many years it was a 
mystery to naturalists how such 



enormous numbers could be produced 
in so short a time. The fact is as 
follows, as regards AphU generally : 
^-In the autumn the perfect males 
and females fly about, and the latter 
lays 600 or 700 eggs in the cracks of 
the bark : in the ensuing spring 
these are hatched out and are all 
females, without wings. In 8 or 10 
days these are full grown ; and at 
once, without the intervention of a 
male, begin to lay, not eggs, but 
hosts of young Aphis, ready hatched ! 
each of which in 8 or 10 days again 
repeats the above, and for some 8 or 
9 generations ! ! Towards autumn the 
last brood turns out mature males and 
females, aud the latter lay the eggs 
for the ensuing year. 

This is lively news you will say ; but 
in the main it is, I am afraid, true, 
and that this pest, of itself, is quite 
capable of exterminating tea as an 
industry. 

But the regular course of things in 
Nature again comes to our rescue. 
Not only are small insects much more 
subject to various changes of climate 
and season, but the more an insect 
propagates, the more certainly it 
encourages its enemy in turn, till the 
balance is restored. To this we must 
look, and on this mainly rely. In all 
the smaller blights due to insects, we 
may slightly mitigate, but we cannot 
cure. 

To describe this Aph%s,yihevL mature, 
it is from |th to ^th of an inch long, 
and of a glistening pale green color. 
It is not easily caught, as it runs 
rapidly sideways, can jump to some 
distance, and flies quickly. 

Unless under a microscope, detail 
cannot be seen ; but I may say it haa 
six legs — the hinder pair longer than 
the others, covered with small spines, 
and more suitable for jumping ; the 
head is large, and eyes prominent, — 
not unlike the head of a grasshopper. 
Wings four ; hinder pair transparent, 
and extremely delicate ; the front pair 
semi*transparent, and pale green i 
body small, and extremity turned 
upwards, about half the length of the 
wings. 
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The proboscis is shorter than in the 
Bug, and more tapered ; antenna 
about the length of the head. 

When young, it can hardly be dis- 
tinguished from a small Tea Bug, 
either in habit or appearance, which 
might have been expected, seeing that 
they are closely-allied forms, as speci- 
fic distinctions always become more 
developed in the adult, and can hardly 
be traced at all in embryo. 

In attacking tea, the young leaves 
and stems alone are punctured; 
growth becomes remarkably arrested ; 
the internodes or stem between the eyes 
becomes shortened; and the leaves 
present a paler dwarfed appearance. 
After a time thej fall off, and the 
stunted bare little shoots proclaim 
the blight at once. There is less 
mark left than by the Bug, and the 
effect is mainly to dwarf the growth 
and shrivel up the young shoots. I 
do not think that questions of "soil," 
manure, Ac, have very much to do 
with either the cause or cure of these 
itutect blights, though it probably has 
with fungoid ones. 

The climate has far more effect. 
A hot or cold, wet or dry, season will 
influence the propagation of an insect 
that feeds on a plant above ground, 
far more than the quality of soil or 
kind of manure. 

At the same time I may mention 
that this " Tea AphW* is new to us 
at the eastern end of the Sibsagar 
District ; it has come gradually from 
the west. It offers some peculiarities 
that perhaps may be made in the end 
to tell in our favour. 

We now come to No. 7, the last, 
and least as far as size goes, but the 
greatest " pest" of all, i.^., the Bed 
Spider. 

It is not onl V the oldest, but most 
universal of all our blights ; proba- 
bly also it is one of the most widely- 
distributed of the insects, is known 
to range from the sea level to the 
regions of perpetual snow, and was 
seen by Dr. Hooker on the Donkia 
Fuss at 18,000 feet elevation. 

It properly belongs to the sub- 
division of the spiders called " Acari- 



doB," or Mites, that have the head, 
thorax, and abdomen all fused into 
one, (and of which the ticks are the 
carnivorous representatives.) The 
Eted Spider is oviparous, • 0,,lays eggs. 

This pest generally shows in the 
open in the early part of the season, 
and attacks only the older leaves, 
causing them to turn a reddish or cop- 
pery color. Considerable damage 
must be done to the tree, as growth 
often stops entirely for a month or 
so. This represents probably five 
flushes or more, as it will take some 
time ere the tea afterwards takes to 
flushing regularly, and possibly cur- 
tails profit to 20 per cent, or more on 
the one year's operations — causing 
in some cases perhaps actual loss. 
The insect itself is extremely 
minute, barely seen by the eyey of a 
reddish pink color, has, like all spiders, 
8 legs, and spins an extremely fine, 
irregularly -laid web, which in misty 
weather can easily be seen on the 
upper surface of the leaves, aud be- 
Heath which it runs about 

It is seen on all kinds of tea— As- 
sam, Hybrid and China ; and in hill or 
plain gardens, it is equally a pesfe 
seemingly on any kind of soil,— -clay, 
loam, or sand. 

It does not, however, confine itself 
to tea, but is found on the Uoghii or 
Kodiim, Nauclea kadamha. Whe- 
ther it came originally from it and 
took to tea, or has gone from the tea 
to the Boghii, I cannot say ; but it 
could be, perhaps, settled by an ex- 
amination of Eodiim trees in a 
province where there is no tea. 

The eggs are microscopic, small 
transparent red spheres, and deposited 
under the web on the leaf, nngly and 
not in clusters. Like all spiders and 
mites, the skin is frequently shed 
during growth. At first the egg is 
semi-transparent, and seems filled with 
red liquid ; gradually it turns paler 
and more opaque ; a skin is shed, and 
it then shows (or before being shed) 
a single spine standing out equal to 
a diameter of the egg. Again a skin 
is shed, and the little mite is seen of 
its normally (egg) shape ; the-cast off 
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skins are white and scaly, and can be 
seen of all sizes. 

In feeding, the forceps are buried 
in the substance of the leaf, and the 
cellular tissue and juices eaten or 
sucked out — each fmrt so eaten turning 
red ;^young leaf is not eaten. 

It is often snpfxosed that the eggs 
are laid in the ground : this, however, 
is not the case ; some may fall off the 
leaves, but this group almost always 
lay them on leaves and bark ; and as 
these eggs are seen on the leaves of 
tea in large numbers, we may safely 
infer that the Red Spider is no excep- 
tion to the rule. 

It is a singular fact that in a new 
clearance or garden, having plants, say 
m year old, a single one may often be 
seen attacked by spider, and none 
yisible after careful search anywhere 
else near within 500 yards or more. 

As this is not a rare phenomena, 
it would at once point out the mode 
of propagation, i.e., imeet agencv^ as 
flies, bees, or beetles, &c., the little 
eggs adhering to their feet, and being 
thus carried about. There is evidence 
that in some of these cases they could 
not be carried by the wind ; indeed 
the eggs are not so easily detached, or 
so light as to be thus transported. If 
this can be, in any case, demotiitraied^ 
m certain step is gained which may be 
of future use. With regard to a cure 
for this blight, there are probably 
hundreds searching for one ; some 
are trying one thing, some another, 
and in the end it may be found. Ad- 
ditions to the soil, however, are hardly 
likely to affect it ; anj chemical added 
thereto that would kill the spider that 
lives on the juices would probably do 
for us also, and our industry. We 
must seek an external and not an 



internal cure. Syringing with liquids is 
possible ; but, I need hardly say, it is 
an expensive process in a climate where 
the trees are thoroughly washed by 
a deluge of rain so often. 

I may also mention in passing that 
the heaviest rain experienced, if con- 
tinued for nearly two days and nights, 
would seem a likely way of drowning 
them clean out ; but after it, I have 
gone out and found them ae livefy ae 
ever. Drowning will not pay. 

Heavy pruning, and destruction by 
fire of the prunings and all the remain- 
ing leaves, would probably be the most 
likely way to destroy the eggs in the 
cold season ; and any spiders left would 
fare badly for food. It is also the 
best time of year, as the manufactur- 
ing season is over, and work less 
pressing. It also would fit in as a 
part of our regular routine, and not 
DO a new feature in our cultivation. 
Tea is now ever green, and hence 
favours the propagation on the foliage 
till the next year ; but by imitating 
a deciduous tree, we may possibly 
cripple it. I purpose trying this on 
a piece of tea land this cold season, 
and deep hoe, as the prunings are 
taken away, so as to bury or destroy 
as many as possible of the spiders 
or oggs that may fall off. Allowing 
some tea to get into jungle towards 
the end of season, cutting it and the 
trees down, and firing all, in say 
November, might, in places where 
spider is very bad indeed, be still 
better; the stumps would begin to 
shoot again in January, and by June 
be fit to pluck, if not before. Birds 
have nothing to do with spider,-*- 
directly at least ; so the gun is not 
to blame. If anything eats the spider, 
it will be another inseetf and not a bird. 



Blights. 

Ths following contains selections from the correspondence which has 
passed on this subject : — 



I DO not think that Mr. Peal hat noticed 
what may be called a blight for want of a 
better name, which it nnfortonately ver^ 
common on tome gardens in Cachar. It is 
probably a larger species of the Payehidm 
family referred to by Mr. Peal, and con- 



structs its case of both leaves and small 
twi^. It f?row8 to a length of about 1^ 
inch ; and instead of attacking only the 
leaves of the tea plant, it attaches itnelf to 
the stems and lower branches, from which it 
eats away the bark, when, of course, the 
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upper part of the plant attacked dies off. 
On some (rardens, at certain times in the 
year, the injury cnased by this larva is very 
great, and children are frequently employ- 
ed for days together in picking them off 
the plants. 

Another blight, which Mr. Peal has 
omitted to notice, is the Cricket, which is 
BO common and destruotiee in Cachar. This 
insect is about 1^ inch in length when full 
grown, and lives in small burrows, some- 
times singly, sometimes two or three in 
one hole. The burrows frequently pene- 
trate to a great depth and where the 
Crickets are so numerous that it becomes 
necessary to dig them out (which some- 
times happens), the tunnels are followed a 
foot and a half or two feet, and even 
then not uncommonly without avail. The 
Cricket feeds on the young leaves of the 
young plants ; and to obtain these he cuts 
throuf^h the stem of the plant about three- 
quarters of an inch from the ground, and 
then carries off the top to his hole, so that 
each meal which the insect makes causes 
a vacancy ; and where they appear in any 
number, the destruction may be imagined. 
They will cut through a stem as thick as a 
pencil without difficulty, and amongst 
■mall plants in a nursery they sometimes 
do incalculable mischief. I have seen them 
attack an old garden, where they ate off the 
voung shoots, and thus did a great deal of 
barm to the succeeding flushes ; but I have 
only once seen this occur. 

While so much interest is absorbed in 
the *' Red-Spider" question, I am surprised 
to see that no one has put forward any cure 
for it, except indeed Mr. Schrottky, who 
has, as far as I can judge, arrived at neither 
cause nor cure. In Cachar the custom is 
to make a tolerably stiff solution of clay, 
which, on a bright sudshiny day, is sprin- 
kled thickly over the leaves of the bushes 
attacked : this dries very rapidly in the sun 
and the '' Red Spider" is dried up with it. 
After the first heavy shower both the clay 
and the spider will be found to have nearly, 
if not quite, disappeared. 

A recent issue of your paper contained 
an article headed '* Tea Blight by a Dar- 
jeeliDg Planter" — in which the use of salt 
18 recommended as a means of driving 
away some of the small insects which set- 
tle upon the tea plant. The author says 
*' the salt was given at the rate of two 
maunds an acre for each application, and 
given four times during the plucking sea- 
son." Now as the commodity in question 
costs four annas a seer here, four times two, 
that ia. eight maands of it, represents 80 



rupees : a pretty tidy expenditure per acre 
for material onlv. And what does it cost 
to apply itP He might have told ns this, 
especially as he distinctly informs us that 
it does not effectually rid us of the insects. 
He says : '* It drives them away grandly for 
a time, but they come back again." The 
same article also contains a suggestion for 
dusting the tea plants, first lightly and 
afterwards heavily with lime — another 
rather expensive material in this district. 
The author does not say how many maunds 
of this he recommends to the acre. 



In the Indian Tea Qazeiie of 4th July 
the article cm Red Spider has attracted 
my attention. The subject has caused 
me much interest, as I have had 
opportunities of seeing the destruction in 
gardens adjoining mine. Mr. Schrottky 
gives it as his opinion that the Ited Spider 
is nothing more to the tea plant than the 
maggot is to putrefying animal matter— 
'* the same natural law governing both 
phenomena." Now I wish to make this a 
matter of enqniry. and shall be glad if tou 
or any of your readers solve the problem 
for me. It is Wf II known that the appear- 
ance of the Red Spider in one garden, and 
not reaching to the adjoining gardens, baa 
been a puzzle to many, and might be 
accounted for if Mr. Schrottky 's opinion 
is correct, that the cause arises from a 
peculiar condition of the sap in the plant : 
hence a natural supposition is, that the 
plant is sick ; it must therefore be nnrsad 
up — the medicine to be the particular 
chemical, animal or vegetable manures 
known to practical gardeners as conducive 
to tlie health of plants. But this is the 
problem. A neighbouring garden has been 
picked for. years, and no mannre or other 
nourishing; food been administered to the 
plants, and when the Red Spider showed 
Itself on this garden, Mr. Schrottky 'a 
opinion might be right in this instance 
(poverty of olood, as medical men acknow* 
ledg«>, conduces to ailments ;) but now the 
neighbouring gardens, which have been 
treated with no more consideration for the 
health of the plants, bscapb; and Bed 
Spider is found unmercifully exhaueHng 
tie plants of a garden which for yearM 
has received all the high euUivation so 
etrongli/ recommended by idr, SchrcUkjf, 
What les6on are we to draw from this re- 
sult P Is it the same P I believe medioa! mea 
allow, that poverty of blood, or too high 
a state of blood, engender the same 
diseases ; and is it that poor or too rich 
sap in a tea bush cause the appearance oC 
the Red Spider P I doubt it. 
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Another pnzsle to me this year has been 
what I only onoe before remarked in 1873 
or 1874 (onfortonately, I did not make a 
note of the year), when, after the nanal 
pmnin^ and gathering of the firit orop, 
the leaf bade, jnst at ite expanding for the 
eeeond crop (from eome atmoepberio oaaae» 
I beliere) stopped growth by a sadden 
eheok, and the leayes tamed hard and not fit 
lor picking. Some of as began re-praning, 
some picking off the old leaves, to promote 

Srowto, bat by none of these experiments 
id I find a benefit; and it was fally six 
weeks before the natural flash eame on, and 
the sap in the plants began to act. This 
year I have had to deal with the same phe* 
Bomena. I remark that, in the letter 
aboTe-mentioned, some one advocatee late 
pmniiig. This in my ease this year woald 
have been rainoas^ for I believe had I not 

rnned when I did in Jannary andFebrnary, 
woald not have been able to gather the 
heavy crop I had at the beginnmg of the 



It b a well-known fact, that every plants 
—nay more, every living thing nnder the 
•an— b liable to be affected by wind and 
weather; and in oonse^nence, I imagine 
that the tea plant is snbject to be attacked 
by Red Spider, as in any other plant by 
other pests. The Bed Spider and blight 
are both brought on, I shonld say, through 
sudden changes in the weather, — of ex* 
oessive moistare or drought, as the case 
may be; and I can't fancy that the fanlt 
lies nmply in '*soil, snb-soil, or class of 
plaotcoltivated.'* 

For instance: — This appears to be a 
aeaaon in which plantations in the North- 
fiastem dbtrict of India, which lie pretty 
nearly in the same latitnde as each other, 
WM., Assam, Oachar, and Daijeeling, have 
•affered more or less from the above. Now, 
if planters in either of these districts are 
in tne habit of keeping a memo, of the 
state of the weather, on referring to their 
books, I shouldn't be at all surpri^ u> find 
that they tallied pretty correctly with 
regard to having experienced, at the same 
time almost, dnriog the pass cold seasoo, 
n continnanoe of severe, cold, wet " gloomy" 
weather, accompanied by " Easterly 
mnds." (ThU b when the mbchief b 
done.) 

^^Shoald snch weather again be expe- 
rienced, I woald strongly recommend 
that ** eold €uh he sprinkled over ike 
Isaoee cf the plants* It b a sure prevent* 
ntive, andlhavefonodit to be the best 
thing in arresting the progress of any 
pestto It moat be done, however, in the 



proper time; t.e., during the weather above 
alladed to ; and it most also be remember* 
ed, that doing a thing by halves is one 
thing; to do it properly is another ; and 
a third, to over do it 

My opinion b, that blight by Bed Spider, 
at least in the Daneeling Terai, b simply 
caused by hard plucking with very Uw 
eultivation (t.e., plucking as hard as 
possible,) and neglecting in the meantime 
to supply the plant with proper food, in 
the shape of good manure, after destroying 
half ite life by tearing away nearly all of 
its lungs (the leaves) daring seven or eight 
months of the year, and then, instead of 
giving the plants a good rest and plenty 
of foodf and assbting it to recover its, 
former strength, as soon as the plant has, 
through sheer weakness, stopped fiushing 
set to work and cut o^ I mean hacked off, 
aa roughly as possible, all its young wood 
(and Mlled this operation pruning^ fioe 
up, aa deep as yon can, so as to effectively 
expose to the sun all the unfortunate plant s 
surrounding soil, worry it in every possible 
wav, and don't give it a moment's rest ; 
and can you wonder then at Bed Spider P 
advice to proprietori and managers b :— 

Cultivate your gardens better. 

Flack the plants according to theb 
strength, and supply each plant with prOf 
per manure, and give it sufficient rest ; and 
thb, in my opinion, b the only way to keep 
Bed Spider away firom your gardens, and 
so of course to make tea pay as it should. 

I HATB studied this subject long and 
dosely ; cures will hardly be offered or ni/, 
where the value is so great ; but I know 
of none so far, nor do I think a ** cure" at 
all likely. 

I have shewn the eggs to several ; they 
are on the leaves separately, and not in 
neets — are mieroeenpie; and in milliene. 
If water could kill the spiders, some of our 
showers should. After 6 hours' continuous 
deluge I have gone out expecting to find 
aU forcibly washed off; but no: all there 
and lively as ever. They live uoder a web ; 
hardly seea but in dewy mora. 

I OAK vouch for one property in thb 
district, which received as high cultivation 
as it b possible to give. By high culti- 
vation I mean the garden was well and 
thoroughly hoed four times between 
January and May, and scarcely a weed 
was to be seen on any part of the garden^ 
and the parts most affected by the spider 
had been most carefally looked after, aad 
each plant individually manured by. 
preparM cattle manore. I think thb i» 

6 
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asaffioientrefatHiion of that th«orj. I have 
earefally watched the movementa of the 
spider this year. I had plenty of it, for 
in a large portion of my garden it waa 
easier to ooant the green boshes than the 
red ones. I will now give yoa the result 
of my obserrations, tmsting that they may 
lead to some praotical results, which may 
tend, if not altogether, to rid oa of this 
increasing pest, at least to lessen it in 
some way. 

In the first phioe, I noticed the spider 
commenced on the garden first pruned, 
and seemed to attack each garden in th« 
order it was pruned. 

i^0OfM%.— The garden, most attackedt 
had the largest quantity of hhdmji shoots. 

7^rc%.«-The spider seemed to travel 
from east to west. I noticed this parti* 
oularly here. Now, as I am not either a 
practical gardener, a botanist or entomolo* 
gist, I am unable to draw a scientific 
reason from my own observations. I only 
hope that some others may be able to do ao| 
and be induced kindly to come forward and 
help the planting community j^enerally. 

There are one or two questions I ehonld 
like to ask. 

1 9t, — Is the spider the cause or the effect P 
That is to say, does the spider attack a 
▼igorous healthj plant and thus check its 
growth and vigour; or, is it the natural 
•eqnenoe of the nlant being in a weakened 
•tate h9 heavy plucking and pruning P 

^ndh.-^U the spider a parasite P 

Snl^.— What oecomes of the spider 
after it has committed its ravages P 

I confess I am utterly at a lost to ao» 
count for it in any way. 

Perhaps someof vonr readers may bo 
interested to hear of yet another pest la 
Asoam. 

Lately part of my garden was taken 
possession of by * many thousands of lo* 
ousts, apparently the same as thoso I hare 
eeen in flighto in tho hills of the North- 
West; they averaged about 2 inches in 
length, bodies red and blacki wings drals 
double pair like beetles. 

These insiHits did not feed on the tea 
(this is known), but they seemed to prefer 
the bushes to live upon, and thev did a 
eonstderable amount of damage by walk* 
ing over and apparently mouthing tho 
young leaves, which, wherever the locust 
touched them, turned black and curled up. 

Some deep pruned tea waa seriouMy 
checked by this. 

Wi are very much obliged to Mr. S. J. 
E. Peal for his description of the various 
blights. There are several other insects 



very prevalent in some gardens : one kind 
brought to notice by the " Daijeeling 
News,*' and another a caterpillar that eata 
between the two skins of the leaf, oauaing 
first a brown round patch in old leaf, which 
afterwards gradually extends to the wholo 
leaf. But before proceeding, wo ought 
to have some definitioo of tho word 
Blight 

Blight embraces a vast nombsr of 
minute insects which come from ao per- 
ceptible canne, and which are foond fwo- 
valent mostly in spring trben tho wind 
blows from the East, and tho woathor in 
moist and foggy. It ia a great pity 
that Mr. Schrottky never went to Aseaoi, 
as it would have given tho publio greater 
confidence in him. 

Let ns hear what Mackenae'a fanoaa 
book of 6,000 recipes, revised b^ aa 
American Physician, says upon Mildow, 
Rnut and Smut in Wheat " 1st edition, 
1829, copyright seoored in 1829" t— ^ All 
the different disorders are generally aeooai- 

Snied by insects, which animalonln, 
many people who take tho oanae fiir 
B effect, aro considered, though without 
the least foundation, as the authors of tho 
mischief that follows. Their appeonaoe^ 
however, may justly be attributed to tho 
diseased state of the plant, for whovever 
putrefaction takes plac^ either in animal 
or vegetable substances, the pr e s e n oo of 
these insects will never bo found wantang.** 
Again, ** blight originates from bi^ 
•r f<>fn?T weather and from hoarfreat^ tho 
effects of which, when expelled by a hoi 
sun, are first discernible on tho atmw.** 
Many persons are astonished that blight 
should very often bo found in vory J90mig 
plants, and suppose that, because thoy ara 

nng, they can have nodieeaeo. Of ooatao 
I scarcelv to be credited that yOoaff 
plants should be more unhealthy thm old 
plants. But in the old style seed was ao 
•arelessly sown to save expense, that eno 
oould scaroely credit that any nativo ooald 
sow so badly. But this is done by ediN 
sated Europeans; the soil is soareoly 
dug — perhaps hoed three inches deep^ aad 
the sower believes he has dog aia 
inches. The seed is then chucked on to 
the land almost in heaps-«I say ao, fef 
sach seed is touched by three or foop 
others. Then a trench, called a path, ia 
dug, and the earth from it thrown oa to 
the seed. The seeds, being close to oiio 
another, qnickly germinate, and tho plaata 
grow so close, that no wonder they aro 
yellow, sickly, and unhealthy, and that 
spider blight and other blights make their 
appearance. In traosplautiag, aiany of 
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these pUnti die thortlj dlerwardf . Those 
that tarTiTe take a lon|f time to recover. 
Bot where narteriet are properly town 
in rove eight inches apart and two inehes 
in the row, then rarely are the yoang 
plants diseased. 

Let ns follow the yonng plants to the 
Md. There, on aoeonnt of either a had 
supply of lahonr, or the shortness of 
fandsy the ground is rarely properly 
prepared ; the jongle is harriedly cut — 
aonietimes oovered hy a elod. If light 
rain follows, this jungle beeomes soar 
and potrid ; and so the plants are planted 
in the midst of putridity. . 

This I have seen on my own land ; STeo 
liealthy young plants transplanted into the 
midst of these oTertumed elods(the nnder* 
portion of which is green grass) became 
often affected with spider blight. 

Perhaps Mr. Young, whose gardens of 
yoang plants were attacked by spider 
blight, will gire us the history of how his 
plants were sown, either see8« at stake, or 
traasplants ; and whether the garden was 
olean or fool with half-buried weeds, and 
the lain not sufficient in Tolnme to wash 
away the nutridity deep into the soil— that 
ia only drailiag rain, called moiit foggy 
waatlMf. 

list ns see what Mackeoiie's receipts 
•ay upon tins enbject called Bust. [Dr. 
Alofboom of Java calb it "rust" also, 
while we call it "^ spider blight**] 

* The only remeay in this case— and it 
ie one that eaanot easily be remedied by 
the hand of man— ie a plentiful supply of 
moisture.*' Not that the rain washes 
away the spiders or mildew or smut, but 
it pmtes the roots, and washes away the 
pQtrefaotion there. 

Agsfast mildew this book reeommende 
aalt water, one pound to a gaUon, sprinkled 
over the wheat, dose to the roots, with a 
whito*washer's brush ; and says that one 
auin ean ip ten aeree per day. Two hogs- 
heads are said to suffice fSsr one acre. I 
Iband that a rery much smaller quantity 
flrf aalt-water was sufficient to driye out the 
^ea Aphis No. 6 of 8. B. Peal ; but I 
gave it «p, as it required about 90 mea 
with watenng-pots so as to drive them in 
one direction towards the jungle, and I 
liad only one watering-pot. 1 should say 
one maand of salt to the acre was sufficient 
to treat the leaf; but 6 to 8 maunds per 
■era for the root. In England the fii?ourite 
manure is bone-dust, salt, and guano ; the 
salt is given for pnrifioation and hardening, 
and also for lengthening tke %talh. What 
Mpfesr oeuld we have for giving long succu- 
lent inshes. For smut one of Maekenaie's 



recipes is lime. The wheat is washed in 
it before sowing. Here, then, is lime at 
the roots, for puri6cation hardening, and 
for killing young insects. 

Finding that I was foiled in using salt 
to the leaves, I used lime. I had to re* 
dry it first, and I dusted (while the trees 
were wet with rain) very heavily— 40 
maunda of damp lime to 16 acres. Thus 
we might calculate upon 2 maunds of diy 
/toM to the acre ; but then my trees are 
very thickly 8own-*6,000 to 6,000 planta per 
acre; ordinary acree wonld take l|maunde ; 
so this is not a very extensive item. But 
salt ought to be much cheaper when the 
duty is taken off, as it should oe for agri- 
culture—and us it is in France and 
Germany. Where railways and steam 
boats are multiplied, salt ahould not cost 
the planter more than Rs. S per maund. 
Rouarh Bombay sea salt sells in Calcutta 
at Bs. 60 per 100 mauads, or eight annaa 
per maund at the ship's side, and the 
inland transit should not cost Be. 1-8 per 
maund. Lime costs with us Bs. S-IS per 
maund in Calcutta. It was not Be. 1 per 
maund in olden times ; it cost then Ks. 
80 to Re. 40 per 100 mannds, and it ought 
to be obtained at thb price in Cachar and 
Assam. 

8. E. Peal reeommende the cutting of 
the treee to the ground, and burning the 
Jungle and bnshee together ; but Dr. Aley- 
boom tells us that, after treee had been 
eo ^ated, epider blight made its appear- 
ance in the third flneh. In Daijeeling, 
with trees cut to the ground, it made its 
appearance in the second flush, — a positive 
proof that the dieeaee was in the root 

We ought in the cold weather ho dig 
about the roots,— perhaps open the roota 
as is the custom for all Indian fruit trecsi 
and treat them to lime-water or ealt-water ; 
an4 in the eeaeon of pruning, every leaf 
eul off should be burned. The treee shonld 
first be pruned, and every remaining leaf 
out off and burned ; for, although the firet 
generation ia deetrojed, yet from the egga 
ihe eeeond generation is now in full play ; 
and often, if the root is healthy, a new 
epider blight eommences in the next 
flush. 

The plains abound in mangoe-orchards, 
and yet how few mangoee oome to market. 
Qo to a mangoe-orohard and yon find it 
swarming with inseote. In spring the 
whole country is scented with the perfume 
of the blossoms, and then oomea the 
easterly wind, moist and foggy ; smut 
makee its appearance, literally blackening 
every leaf like soot, and then comee the 
ary: *'No mangoes this year." What 
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»ay th« British FHrmers — '*Wbea the 
wind is in the east, it is neither good for 
roan nor beast." Look at the Wutifnl 
cut ti nation of the land for indigo by the 
Tirhoot planters : — not a blade of even 
dried-np grass to be seen ; the soil plough- 
ed eight times and hoed onoe, so as to 
give plenty of snn ; and yet often the 
report comes that the crop ii dreadfully 
eaten np by caterpillars. Where did the 
smut and caterpillars come from P That 
insects are in the air, and appear to live 
in the air, we have only to mention the 
Rwallows, who are on the wing all day 
long.^ Who has ever seen these insects P 
I believe few only :— he whose curiosity 
has led him to shoot a swallow, and examine 
its crop. 

I think Mr. Schrottky is partly right 
in advocating this peculiar manure '* pon- 
drette.*' Tea is a green-lei^ crop, and 
therefore this manure is especially adapted 
for this purpose. We have only to learn 
the extraordinary crops obtained from 
grass lands to which it had been applied 
in England, not to doubt it. That there 
is a difficulty with the coolies I know, 
but I think this might be got over with a 
little address and money. 

When the rage for sugar caltivation 
took place in Tirhoot, the necessity of 
manure was ouickly felt, and many resort* 
ed to bone-dost. Here the coolies also 
struck work; but by hiring men of low 
caste to put the bone dust to the roots, 
the coolies covered it with earth, and there 
was no further demur on their part. On 
Asking the Tikadar, a Rajpoot or a Brah* 
min, to dig up the cane seed (that is a 
piece of cane), to ditoover the reason of 
non-germination, he dag it up, and handed 
it to yon, expatiating on tne wonderfol 
desire of the roots for the bonea which 
adhered to the rootlets. 

We have also another pest here— the 
grub, which is to be found at certain eleva- 
tions in thousands — the progeny of beetles. 
In the local paper some one recommended 
a flock of ducks to be kept, but unfortu- 
nately for bis theory their bills will not go 
six inches deep. All people are alive to 
usefulness combined with economy; aod 
if the ducks could dig aa above, then the 
European assistant and malee coolies could 
be dispensed with. I offered one pice for 
30 grubs : this made the coolies so eager, 
that they dug np double the extent of 
land which, without this stimulant, they 
would have not done ; eo I spent not one 
extra pice. To clear 15 acres cost me in 
pice Rs. 108— giving S lace of grubs, 
which filled two hogsheads. The eggs 



from which these grubs sprang must have 
been laid some two or three years before, 
and most likely they have quietly been 
doing great mischief. I am in the habit of 
burying the jungle — not all over the land« 
but in small holes, here and there, where 
convenient. This I found a great trap ; 
for the grubs left the tea trees to attack 
this rotting vegetation, and so were easily 
collected. 



RsTBBAL letters have appeared respect- 
ing the various blights of tea so very 
prevalent this jcar, bnt no one has as yet 
suggested any practical remedy against 
them. One suggests that the gun has 
been used too much in killing small birds ; 
this is not the case in one part of the 
world (Darjeeling) : another that we should 
harden our plants, &e,f &o. This is a veir 
good idea, but these blights do not attack 
the old wood of the tree, and if we were 
to harden the young flush, we could not 
make good tea* of it. We want very sucoa- 
lent long flushes to make good tea ; wa 
do not want hard leaf which would only 
make red leaf tea, — that certaiivly would 
not pay. Most of these blights are so 
numerous and so tmalh that only swallows 
could attack them with any chance of 
success. They do not each attack the 
whole of the plant, but each one diflTerent 
parts. One attacks the delicate leaTcs 
and buds of the flush just starting, called 
the mosquito blight (this is a very small 
mosquito kind of fly) ; next the red bug 
of the size of a ladybird (it is really a red 
beetle) attacks the stalk of the half-grown 
flush and soon makes it topple over. The 
spider blight is a very small red insect*^ 
considerably less than the size of a Tcry 
small pin's head, which lives principally 
on the older leaves, commencing its attacks 
underneath the leaf. Then there is the blis- 
ter blight, exactly as though a red hot iron 
had been placed close to the leaf and 
scorched it black. Bnt one of the worst 
pents is a very small black fly less than 
half the size of a pipsa, which attacks 
the stalk of the young flush and retards 
its growth wonderfully, giying ^e tree 
something of the look of a bhanji fluah. 
There is no doubt that most of these 
blights are brought np every year, more 
or lesa, by the winds from the plaina and 
the Terai. The rain at the commence- 
ment of this season did not allow of the 
usual burning of jungle to the extent of 
former years, and the rains since hare 
been very slight ;— no heavy down-pours 
which would have drowned most of these 
small insects called blight ; so that the/ 
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hmre inereated and maltiplied, and become 
perfect peeti. I have larf^ foreat treea 
both in my hooae fc^den and ontside, 
and alto toon and other treea in the forest 
completely denuded of leaf by amall in- 
▼inible inseota. Theae cannot have been 
deteriorated by over-plnoking, since rose 
and other garden-planta and peach and 
filbert treea are also suffering in the same 
manner,— while the willow, pear, fir, and 
other treea are not aa yet touched. 
Fumigation drives away for a time the 
nioequito and the other smaller insects 
thai nave wings, but only to settle in other 
treea a little further off; it doea not kill 
them. Watering with ealt water (a weak 
eolation) drivea them out grandly for a 
time, but the^ come back again. 

The aalt, if a weak solution, does not 
hart the leaf, but helpe to strengthen the 
root, aa it must CTentually be washed 
there by the action of the rain. I have 
in healthy seaaona sprinkled salt on the 
ground at the root of the plant, and it 
haa had a Tery good effect in lengthening 
the flush. The salt was given at the rate 
of 2 mannda per acre for each application 
and girea four times during the pluck- 
ing aeaeon. I would recommend it aa 
oao of the meana of hardening and 
atrengthening the plant, without deteriorat- 
ing the flaah. I was recommended to 
water my treea with lime water, but 
oonsidering that to carry the water would 
be a mat trouble and expense, I com- 
menced to dust the plants with lime, 
leaving it to the clouds to furnish the 
water. From dusting lightly I changed 
to dnating heavily. I noticed that the 
light dusting did not appear to hurt the 
puinta; therefore, I plucked dean, and 
'duated with lime heavily. This appears 
to have driven away every insect clean 
out of the tea treea. It is yet to be seen 
whether it will improve or spoil the next 
flush. Treee sheltered from the wind 
frooa the plaina appear aa yet to have 
•acaped the variooa blighta. 

One can scarcely believe how harmful 
are the attache of these amall insects. ^ The 
eooliee of this part of the world (pahariahs) 
ail wear trousers, which plainsmen despise. 
Having to clear a little piece of ground, 
in my garden, and wishing to do it before 
evening, I called a plainsman to aasist : he 
only wore a dkoUe^ and, consequently, was 
aoon slapping hie legs, on account of the 
pipeaa, to the great amusement of the 

gihariaha. These pipsaa also attacked my 
an^, and produced very great irritation. 
I can quite believe that aome of the tea 
.tieea are almoet, one might say, stung to 



death. Any one fresh from England, 
smarting from mosquito bites, can readily 
believe this. We cannot understand that 
jungle has any advantages ; but I believe 
it has one, — that of being food for insects. 
It is well known that when grass is destroy- 
ed, then the grubs begin to attack the 
roots of the tea plant. One can scarcely 
understand that such a bitter shrub should 
be naturally sought for by insects. Indigo 
and tobacco are, I believe, also eaten, 
when green, by caterpillars, and if they 
have not their natural food, they will eat 
anything else that they can get hold of. 
Flies like tea in the tea-cup ; they may be 
attracted by the sugar and milk, but it ia 
death to them.— Z)ar;e0^»ii^ PlanUr. 

*^ CHiVAiav in California export large 

?{uantitiea of the shells of the shrimp to 
Jhina, where they are used aa a manure 
for the tea plant. ' Chinamen aay, it ia 
the only remedy known for the tea pest.' 
The matter ia curious, if true." 



fiiAD the following extract of a letter 
from Mr. A. Grote, in reference to the 
specimens of blights and insects referred 
to in the Proceedings of June and July 
laat:— 

" I saw Mr. Moore to-day and ahowed 
him the specimens of blights and insects 
enclosed in your tin box. The ao^ialled 
blight aent to you bv Mr. Finney is the 
larva of a Flata which covers itself with 
those long white plumes. It is an homop- 
terous insect allied to the wax insect of 
China, and the plumed larva is alwaya to 
be found in the insect collections scut 
down in boxee from Eastern Benieal. 
Feeding, aa it does, on jungle plants, it 
will prov e probably to have been only an 
accidental viaitor to Mr. Pinney'a tea 
garden. 

*' The green beetle aent to yon by the 
Mungledye Company ia a CmrcuUo^ allied, 
aa Moore thinlca, toC tanymecut^ but 
these beetlee ordinarily bore into the atema 
and branchee of plants, and do not meddle 
with their leavee. Of these laat you aent 
me aome apecimena, which undoubtedly 
had been pierced by insects; but ia it 
certain that thia particular beetle did the 
mischief? Our scientific committee haa 
not yet commenced ita sittings, and I have, 
therefore, been unable to consult them. 
Still the whole family of weevils should, 
if possible, be kept out of tea gardena. 
I hope Mr. Finney and the Mungledye 
Manager will keep you informed if theao 
pests show themselves a second year." 

In connection with the above the Score- 
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iary tabmitted the following^ extract of a 
letter from the Manager of the Konohan* 
pore Tea Company (Cachar) regardiug^ the 
nnofqatto blif^ht: — 

** with reference to yoar letter of 14th 
inatant, refparding the care of hlifi^ht on 
the Lydiacherra l>a Estate by oottini? the 
janfi^le round the tea, I be^ to inform too 
it baa been tried on Tariona gardena with- 
out the leaSK effeet every year since 1867, 
-and the estate mentioned not having^ 
•offered aeverely tbia year is one of the 
pecoliarittea of blight which baffles all 
attempts at onderstanding it I know 
gardens that have no jangle whateTer 
round the tea, it having been all cleared 
oot, yet the blight is aa bad aa when the 
jongle was there. With reference to next 
year, I have not experienced two soocessive 
years of severe blight» and there is do 
doobt the drought, Ac, had great deal to 
do with its being so severe, and we are not 
likely to have two sooceitsive bad aeasona 
either ; a good one has hitherto followed a 
bad, as witness 1867, 1868, 1870,1871, 
1875, and 1879. With reference to the 
«ore of blight, all we have found oot ia, 
that it is an insect resembling the mosquito, 
and as numerous ; any number can be seen 
any day sucking the juice of the young 
leaves, but where it lives, lava its eggs, &c., 
and at what seaaon, is only a oonjeoture. 
Th9 loss by this pest is so^ enormous 
that I know companies who lose fVom 
40,000 to 50,000 annually by blight 
alone."— -il^ri-^or^icti/toral 8oc. Jour, 

It is of the greatest importance to 
banish the vulgar notion about **blight" 
There is no such thing in the sense com* 
monly entertained, «»., ** that these pests 
are the result of some particular state of 
atmosphere (electric), combined with 
easterly wind and fog when 'blight' cornea," 
the real atate being that the warm and 
electric condition of the air hatches the 
eggs of the various pests, some into larva, 
worm, or eaterpillar, which paaa through 
the stages of chrysalis and moth, which 
deposits its eggs and dies ; others, aa the 
Arachnoids, are hatched from the eggs 
into their final state, aa the Bed Spider, 
which attache the hops. They spin the 
moment that they are hatched and are fully 
organiaed. The important thing is to 
atudy the habits of each insect, to trace 
where and how it deposits its eggs, and 
at what stage of the insect-life its destruc- 
tion oould be best effiBcted. This requires 
'"% long and careful research by competent 
observers. I have myself written on two 
'iweet pests, the Abnmu ^ropulaiia and 



the silver ermine moth, which attack the 
apple {Tinea argeniea); and, given the 
mode of treatment, to diminish, if not to 
utterly destroy, these pests. Close researeh 
for several yeara is neoessary to determine 
the steps necessary to be taken, mechanical 
and chemical. In the States of America, 
professional entomologists are paid by the 
Stato to report on noxious insects, and 
there are many valuable reports publbhed 
<m these subjects. I venture humbly to 
suggest that a committee might be advan* 
tageously appointed to oommunicato with 
the learned societiea and men on the anb- 
ject, with a view to obtain and diaseminato 
sound information on noxioua insects.— 
John Fbidbbick Stavfobd.— /. qf8ocUty 
of ArU. 

To show the extent to which the ravages 
of insects may affect the yield of a farm^ 
and tlie consequent profit, we may toke the 
instances selected by Mr. Murray, and a 
very notable one is that of the Agromf9m 
graminii^ a small fiy which deposita ita 
egga under the akin of the leiaf of the 
wheat plant, at its tip. The eggs speedily 
hatch, and the larvie at once oommenoe 
running downwards, eating the parenchyma 
and leaving nothing but the empty and 
dried skin. The result on a field of wheat 
can be readily imagined. The flow of nutri- 
ment to the ear is stayed by the deficient 
action of the leaves, and the conseqneaee 
is that the yield is reduced bv from 10 to 
25 per cent. The attack of this insect is 
commonly denominat<*d ** blight," which is 
frequently said to be caused by drought; but 
*' blight is a vague term in agricultural lan- 
guage, and may mean a great many|different 
things while its use shows clearly that the 
true eanse of the effect is unknownd*- 
EnglUk Meohanie and World cf 6eieme9* 

H ATIVG seen in one or two letters '^From 
the Hills" that a good deal of misehief 
had been done to the tea trees by a small 
caterpillar, I have now much pleasure im 
sending three of the moths which have 
just oome out of their chrysalis, and should 
like to know if you could find out what 
they are. I have been a good deal tronbted 
with insect blight, and have been watehinjr 
it pretty closelv. The first was asmaU 
black bug and fly which cams immediately 
after pruning ; when the first aboots wars 
about three inches long it was so bad that 
I had to let my flush run out of all boands, 
as it was no ase making an insect mixture; 
however, I waited as patiently as I eould, and 
had the pleasure of seeing them all die, 
and the only thing left waa a mass of dried 
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•kins which wtre easily doftod off in 
plneking. Thej did not harm the growUi, 
ont teemed to keep oreepini; np to the 
point of the tip as it increased in sige. 
The seoondt however, has been worse* 
b^canse its Toraeitj was enormona; it 
made itself a dwelUng by drawing all the 
jonug leavea together with a web and then 
in the night time doTonring everything. 
To thoee interested in tea and who at any 
time are tronbledy £or the first I would say 



let year flash mn np ; don't be afraid of 
losing leaf: if yon lose that yon gain 
good wood for pruning on neit year, 90 
it's an ill-wind, Ac, and as I hear there 
are aome given to hard plucking it may 
be a bleaning to have such a blight at 
the beginning of the season. For the seoond 
make the women cmsh up the eaterpiU 
lars' nests as they go along plucking, 
and it's wonderful how many are got rid 
of. 



Remarks on a Disease affecting the Tea Plant called 

"RcEST" (Rust). 
By Dr. C. Aleyboom. 



Uf to the present period the calamities 
met with in tea culture have not yet been 
made a topic of serions research, and 
though this culture has b«en several yeara 
in exbtenee en the island of Java» the 
eaaaee thereof are not known. 

The severest lossee suffered by the manu« 
fheturer are caused by the rust Opinions 
differ as to what the rust may he. 

Some win account for it by causae to be 
found in the ground or in the atmosphere. 

By stating what has been done to oppoae 
and prevent the disease during a period 
ef ten years, and what experience hae 
learnt, as to the causes, I hope to prove 
their oninion is not the just one. 

^elucidate the following, it may be 
feundoftiseto eonaider the qualities of 
ttie soil, made use of to plant tM shrubs. 

Tlie gronnda are derivatee f^om traebr* 
fee and analogeea rocks, and are to be 
divided In two groups, i#., grounde eon* 
liining humua, and red day grounds. The 
ground eontainhig humus is a mechanical 
mixture ef humus, clay, and grains of 
sand ; it has a black bue, sometimes to 
eight feet of depth ; when heated it be- 
eomea red by oxide of iron, and smells of 
ammonw. There are varieties of theee 
grounde due to tiie different proportions ef 
the eomposing elements. 

Ueoally, tibey are compoeed of mineral 
fttbctaaeea and 8 to 90 per cent, humus. 
They have the property to absorb mnintnre, 
and pveaerve it a long time even in the dry 
■eaaOQ. The old shrubs prosper on these 
ground^ and produce a rich foliage, but 
young p1ant«i fade and perish. As to the 
needs, Uiey do not develop, bnt rot : this 
may be caused hy the moistness and cold- 
neaa of the grounds, that are void of the 
kamua, whidi originallv covered them. 

The eby greunda have a brown hue ; 
th^ are nioet timet oompoaed of fine clay 



and 10 to 15 per cent, oxide of iron, with 
eome proportion of sand. 

These grounds are arid ; during the 
mine they absorb a great quantity of water, 
but become dry again immediately after- 
wards to a depth from two to three feet, 
and also become very warm. 

The tea shrubs do not thrive in these 
grounds ; by heavy nina they produce 
tolerably well, but in dry seasons very 
little. 

During a period of several yean the 
ruftt reifni«d m the plantation, but only 
for the last four yean has it attained to an 
alarming extent. 

The shrubs in the grounds, containing 
humus, were always affected by the blight, 
which attacked first the leavee and beet 
developed shrubs on the best parts of the 
grounds : this is also the case on the 
grounds fertilized by alluvium at the base 
of, or in the vnlleys between the hills. The 
shrubs on the red grounds at first are 
exempt from the blight, but they are at- 
tacked also when the fine leavee from other 
shrnbe are cnnsamed. 

At first I sought the cause of the disease 
in the exhaustion of the grounds, and in 
the fading state of the shrubs. The 
grounds were void of humus, and the roota 
from the shrubs laid bare. The grounds 
were top-dressed with good earth, and the 
roots covered therewith. 

The shrubs derelnped again, and pro* 
duoed good leaves, wnich were also con* 
sumed b^ the rust. 

Experiments were made by the following 
means :— 

A very fertile part of the plantation was 
dug to a depth of !( feet during all the 
year, so as to root out the weeds. 

The shrubs developed very well, but the 
rust increased. 

A portion of the same grounds was 
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treated in the foUowinf^ way : — 

Between the rows of shrubs were digged 
furrows 1^ feet of depth and one foot 
broad, filled for two-third part with 
branches of sundry trees. 

At first the result appeared to be good, 
the shrubs developed and produced better 
leaves ; but in a period of six months the 
former bad state returned. 
, An attempt was made to drain the 
grounds. The pipes were laid to a depth 
varying from 2^ to 3 feet at a distance of 
24 feet. 

In the month of October the work was 
finished. At the end of three months the 
shrubs had attained a height of three feet, 
produced much and well->developed leaves, 
greater than before, but the auccess was 
ephemeral* 

In the month of January 1872, the rust 
attacked the shrubs so extensively, as to 
cause them all to perish in a short time. 

Nearly 2,000 sticks, besmeared with tar 
and Oleum eomu cervi foetidum, were put 
in, the shrubs surpassing them two feet 
in height ; but no success was attained. 

Tar put in the ground was found unsuo- 
oessfuL 

Manuring the fprounds with green leaves 
and weeds, also with dung from the cattle, 
proved fruitless. 

, Hundreds of pounds of Qaleium sulfur* 
aium were brought on the grounds, hoping 
that the exhalation of fly-dragon-sulphur 
might relieve the disease : but the experi- 
ment was a failure. 

. To an extent of 100 bouws (one bouw=s 
72,000 n^uare feet) the grounds were 
oovered with fresh phosphatM made on the 
spot. 

The shrubs developed by it» but the rust 
did not diminish. 

On a windless day I burned a great 
quantity of squibs between the shrnbs, by 
which they were thoroughly fumigated. 
The leaves fell off, and the shrubs remain- 
ed leafless till the falling in of the rains. 

Also an attempt was made by fumigation 
with sulphur. 

The effect was the same, but caused a 
disadvantage; the branches died to a 
height of one foot. By searching the 
cause thereof, I found that the branches 
perished by the influence of iulpkuric 
add. 

A fumigation of the shrubs, with sun* 
dry sorts of woods and leaves, smelling 
very loathsome^ when bnrning had no in* 
finence at all. During the period that the 
i:ust reigned only in parts of the plantation 
sind was less intense, the pruning of the 
^UEioba olUn arrested the blight The 



shrubs were pruned so as to make them 
leafless, and the crop burnt. The shrabs 
developed good leaves and could be plucked 
three times before the rU8t intervened. In 
the latter years the rust was very intense, 
and pruning proved of no nse. 

In order to know how the rust may act 
on the leaves of potatoes, I planted them 
in parts of the plantation where the blight 
reigned. 

The leaves were blackened and dried just 
the same as the tea leaves. 

On searching I found the effect was the 
same, and that the blight had another 
cause than that of ruining potatoes in 
Europe By examining the leaves with the 
help of a microscope, I found that the soft 
parts of the leaves were ruined, but I did 
not observe any parasites or insects on tiie 
leaves. 

I had the conviotion that the cause of 
this blight was not to be found on the 
ground or in the atmosphere, especially aa 
the best-developed shrub suffered most 
by it. 

On visiting Mr. Band, my opinion aa 
to the cause of the blight was strengthened* 
as be showed me leaves of fuschia plants, 
and on a visit to Mr, H. T. Coster on 
the plantation of Bolang. Although the 
gardens are there under quite different 
conditions with regard to the climate and 
grounds, the rust reigned the same. 

Mr. Coster also supposed that the rust 
was caused by insects. We agreed to make 
a full research on the matter^ I caught 
sundry insects and set them under a belU 
glass with young shoots from tea shrubs 
put in water. By so doing, I saw the rust 
develop. Mr. Coster mentions five species 
of insects that cause the rust. 1 found 
but one species, but do not know the name. 
It is a black flying insect, half the size of 
a walangsangit, with a long beak. 

When magnified, the wings and eyes are 
glittering in sundry hues of;a rainbow. Set 
under a bell-glass, it is easy to observe how 
the insects work. Durinjjf the day they 
are in repose ; but at night very busy. 
Thev attack the uiiderside of the leaf» put 
in the long beak, and remain a long time 
on the same spot. Some hours afterwards 
the leaf shows a brown puncture,, that 
slowly turns to black on the very spot,, 
where the insects have been feeding. 

If the leaf is punctured closely, it be* 
comes black and so dry that it can be 
pulverised by rubbing it between the fin* 
gers. 

When magnified, the punctures show 
that the soft part frofu the leaf are sucked 
dry to the epidermis* 
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Tlie for««meiitioned niin of the folUg« 
mot only eniitM aorere Iomm. but AoffioM 
to rain « whole plantation when inereiuiiiff 
Mvecml yiart. If the insecte are few in 
number the loee is leen severe ; from the 
piuetared leaves ean be made tea; hot 
when steadiW inereasing, all the crop is 
lost. The damage also would be less if 
the old and hard leaves only were eon- 
anraed ; bnt the insects attack the top leaves 
first, and afterwards the yonnfi^ and still 
tender laavee. When these are oonsnmed 
the old leaves are attacked also ; they be* 
pome |>laek and dry till falling; off and leave 
the shrab leafless. In this condition it 
remains till the falling in of the rains. 
To prune the shrubs, when leafl<»ss, is of 
no use at all, and often proves hnrtfnl to 
it. The shrnbs make no shoots at all, 
for the insects, .afUr having destroyed all 
the foliage, tearoh the part of the twigs, 
3where the jniees are gathering to develop 
fk bod, and by sacking the juices, thwart 
%U development 

The eonseanenoes are Cfttal. By remain- 
ing leaflets, toe shrubs are exposed to the 
heat of the sun, by which the bark is 
]whitenedt and the wood becomes dry, 
which impedes the circulation of the juice. 

When brought to this sad eondition two 
years successively, the branches are cover- 
ed with moeses and die, after having been 
inactive a long Ume. The plant suffers 
neverely. It produces no bonlthy sboote 
^t all, and few bad developed leaves near 
,to the ground. 

If the rust is of an intense character 
tt regular pluck becomes impossible. The 
hest way is to pliiok ripe and very young 
)caT6s at puqe. By so doing the loes is 
jedaeed as much as possible, for by not 
plucking the young leaves, the insects feed 
thsrsQO, and the crop becomes very uncer* 
.taip. The producing power of the shrnbs 
^Iso diminish. It is also fruitless to plant 
jcrnng shrubs, for they perish as soon as 
.the top Ifftves are blackened. I know very 
little wiUi regard to the manner of living 
of these insects ; also m to their develop- 
.ment Wh^t I haye observed is as 
follows : — 

The insects remain by dav near streams 

.iipdmobt ground, and feed by night. In 

.tlieijlantaiion a few insects are found by 

day m the shrnbst if hioh protect them from 

the tun by their rich foliage. In the 

.ffroand« under the shrnbs, they are not to 

M found. I remarked this in Uie gardens. 

The part of the plantation mont injured 

by too rust is girt bv sawahs (paddy 

icrouttds) and a river. From the year 1867 

the sawahs siircoaQded the whole planta- 



tion, and the rust was very heavy. Cold 
and wet seasons are faTourable to the 
development of the insect After a fort- 
night, with heavy rains and low temper- 
ature, they begin to ravage the shrubs. 

In the year 1868, on the 7th of jMnuary, 
the rust ^1 in so intensely as to destroy 
two-thirds of the crop : afso on the 8th of 
February 1870, and on the Ist of Februsrr 
this year. On the said periods there fell 
heavy rains with a low temperature.— ^1^.- 
Hart. Society's Journal. 

Soiffi planter friends showed us a few 
days ago what, so far as we are aware, 
is a new tea pest. This is a very diminu- 
tive insect, of a very light green color. 
His habitat is the nnderpart of the tea 
leaf, and his color is so nearly that of hta 
place of abode that it is exceedingly diffi- 
cnlt to find him, and when found, it is by 
no means easy to catch him ; as he seems 
to be a very wide-awake little insect in- 
deed, and of remarkably active habits. 
Examined with a low power iniorosoope, 
this insect appears to have six very power- 
ful legs, a flea-like body, very long, slender 
antennn,' and a large head, in proportion to 
the sise of the bodv, furnished with very 
powerful jaws and large ejes. He appears 
to pierce the tender bark of the vonng 
flash as well as the midribs of the leaves, 
which, on examination under the magnifier, 
presented a cankered, ulcerous appearance. 
We saw several specimens of this pest 
on one tree, in company with several other 
kinds of blight insects. Several planters 
have noticed this insect on their treee. 
It is so small and active that it requires 
a good looking for before it (}an be 
discovered^ — Darjeeling Newi, 

Read a letter from Mr. Arthur Orote, 
acknowledging receipt of a specimen, sub- 
mitted in July last, from the Editor of the 
Indian Tea Qcuette, and described " as a 
new form of blight on tea bushes in 
Assam.*' Mr. Orote mentions that this is 
identified by Mr. F. Moore of the India 
Museum as " a species of Diapromorpkat 
of which genus you sent home another 
species some 6 or 7 ysars back. I cannot 
refer to the proceedings at this moment, 
but I think Moore called the latter 2*. 
mefanopue, and the beetle now sent is 
nearly allied to it." The following is an 
extract from the Proceedings of February 
1873 of the communication from Mr. 
Moore alluded to by Mr. Grote :— " The 
insect, which your correspondent of tlje 
Moran Tea Co., Cachar, states attacks arid 
destroys the young Pekoe shoots, is tl^ 

7 
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same upeoies of beetle named Diapromor* 
pha mefanopus that cansed so moch 
dama^re on the Cos^ipore Tea Estate in 1869, 
as noticed in the Society's Proceedin}^ for 
November of that year. The only remedy 
that is at all likely to prove successfal is 
that of having the tea plants oarefally and 
regularly looked over several times daring 



the day, and all innects found upon the 
plants picked off and instantly killed by 
pressing them between the fingers. This 
operation should form a part of the regu- 
lar daily work of the hands on the plant- 
ation. — Indian Agri-Sorticultural So* 
ciety$ Report. 



Tea Blight or Tea Pests,— which ? 



The above question suggested itself on 
reading Mr. S. £. Peal's article in No. 8- 
Vol. I. of your Paper, headed '" Blights"; 
and, although entertaining^ a very high opi- 
nion of Mr. Peal's abilities, yet I cannot 
agree with him in calling our various tea 
pests Blight, as the word, to nie, appears to 
have a totally different meaning. Taking 
up a dictionary, I find blight defined as *' a 
disease or pestilence incident to plants," 
which conveys exactly what I have always 
understood as the meaning of the word ; and 
I cannot see how an insect or insects attack- 
ing tea can be called either a disease or a 
pestilence, although they may cause disease, 
and thereby blight a plant and be a pest. 
It, therefore, seems to me that the term 
*' blight," as applied to those pests, bugs, 
beetles, mosquitos, borers, &o., is altogether 
incorrect, and should not be used, as being 
misleading, and I think the term Pest 
should be used instead. 

" Blight" or •• pest" however, we plan- 
ters are under a debt of gratitude to Mr. 
Peal for his able article, and I for one 
thank him cordially for the information 
therein conveyed. While not presuming 
to compete with him as an authority, I 
claim the privilege of a careful observer 
to point out what I consider errors in Mr. 
Peal's paoer. In a subsequent letter he 
took another correspondent to task for 
calling his No. 5 Pest a ** mosqAito :" now 
I am inclined to agree with that corre- 
spondent that mosquito is a much better 
term than bug; and taking Mr. Peal's 
own definition of bug— see article— I think 
it scarcely bears out his agreement or 
rather dictum ; for, after close observation 
of many thousands of the so-called bugs, 
I find that they do not answer the des- 
cription, as their wings are not hard at 
any point, and do not cross like an X as 
Mr. Peal describes. They are, when full 
grown, extremely like a mosquito, thou$;h 
rather larger ; and I venture to say that 
the p«^t, whatever may be its scientific 
name, will be more generally known as 
the Mosquito Pest than as anything else. 

As to the description of the insect, on 
the wbol« I think Mr. Peal's is very cor- 



rect, but on a few points I think he errs ; 
for instance, he says that, when very young, 
it is " of a pale green colour ;" now I have 
examined many thousand apecimens, and 
I have never found one of that colour 
yet: they are even from the very earliest 
stages, when little larger than the Bed 
Spider, of a brownish colour, and never 
during any stage of their existence become 
of a green colour. From the great simi- 
larity ill appearance, other wi8e, between 
the joung oi the Mosquito Pest and the 
Tea aphis, I am inclined to think that Mr. 
Peal must have confounded the two. So, 
to be certain as to the identity of the 
insect in various stages, I enclosed some 
of the minute youngsters in bottles, fed 
them daily with fresh tea shoota. and 
watched them develop into the full-fledged 
mosquito. When very young they are 
difficult to see, and really can only be found 
by searching closely among the small 
Pekoe buds that have been punctured. 
The smaller the insect the smaller the bud 
it attacks ; they are extremely like little 
spiders, are of a brownish red colour, and 
retain this colour until the wings are deve- 
loped, when they become black, as dea- 
oribed by Mr. Peal. The rapidity with 
which the wings are developed is some- 
thing wonderful :-*with one specimen 
which I had imprisoned for about seven 
days no wings were visible; then, two 
little embryo ones like minute quills showed 
themselves ; and after these had remained 
about three days, the full four wings were 
developed apparently at once: certainly, 
late one evening no wings were visible, 
only the little stumps of quills, and in the 
morning the four wings were fully deve- 
loped, and the insect had changed from 
brown to black, the spidery look had quite 
disappeared, and our unwelcome pest, the 
moHquito, stood developed. Another, which 
I put into a bottle one evening as a three- 
quarter-grown spider, appeared in the 
morning with its winga — a full-blown 
mosquito. While in the spider's stage 
they are all alike, except in regard to size, 
but when fully developed two different 
kinds appear,— one a sUm, delicate sort of 
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fellow all black, the other with an orange 
liamp between his shoulders, and with a 
dirtj white abdomen. The former I take 
to be the male, and the latter the female : 
certainly, the black one appears always to 
keep the same size, after he has once got 
bis wings ; but the other gets very much 
enlarged about the abdomen, and I believe 
lays either eggs or young ones. I hare 
searched oft and carefully, out as yet have 
dimcovered no eggs, and I have come to 
the oonelttsioD that the young are deposit- 
ed on the tea shoot, aud at once set to 
destroy it. 

The two anterior wings are not hard at 
any point, but are smaller at the point of 
insertion : they are in shape somewhat 
like a lawn-tennis bat, and when closed 
the bladder of one overlies the other, but 
they do not cross : all four wings are 
transparent, both when observed with the 
naked eye and through a magnifying glass. 
80 much for appearance: now for the 
damage they do. This is simply awful, 
and is so bad, that if a garden got badly 
infested, I could quite understand half the 
estimated outturn being lost. As to a 
cure, Mr. Peal gives us little comfort I 
quite agree with him that shade encourages 
the pest, but in weather, such as we have 
had this season, with either constant rain 
or cloud, no tree shade is needed, and the 
pest developes in the open. In Cachar, 
the Heron method of burning the trees 
has been tried, but I do think that the 
remedy is almost worse than the disease 
After long observation I found that 1 could 
eatch without much trouble a large Aumber 
.of the pests in all the different stages, and 
after a while 1 put on a batch of women, 
nnder an experienced sirdar, to whom I 
bad previously shewn tiie mosquito in all 
its forms, to catch all the insects they 
eonld, and pluck off all the punctured 
leaves and bnds ; this latter is necessary, 
as the injury done to the leaves by the 
insect has some poisonous influence on the 
•hoots, and they blacken and die off*, effec- 
tually stopping any further flushes for a 
oonsiderable time. Hopeless as the work 
appMred at first, yet after the women once 
^ut into the way of it, I found that they 
ooald catch about an average of 60 to 100 
insects per diem, and this suflBced to clear 
•boat 55 acres of tea in a week. Of course 
once going over will not be sufficient, as a 
nomber of the more minute youngsters 
will be lefk, and these will have to be 
•earehed for afterwards; but even one 
elearing has been of immense benefit. 
Any one whose garden is troubled with the 
jpesky and who has not yet discovered the 



insect need only look carefully at iiny butih 
any of the leaves of which appear to have 
been lately punctured (as may be recog- 
nised by the greenish brown color of the 
punctures), and he will almoi»t certainly 
find either the mosquito or its young. If 
only the larger of the young leaves are 
pnnctured, then the insect is full grown 
or nearly so ; but if the minute pekoe tips, 
or buds just coming out, are attacked, 
then look for the pest under the form of a 
minute brownish red spider. To any one 
whose garden is attacked by this pest, in 
however slight a degree, I would say— «et 
to at once and clear your garden of it, for 
if not exterminated at once, it will assured- 
ly inoresMe, and sooner or later will cause 
loss and trouble, besides possibly spread- 
ing the pest to other gardens perhaps. 

Have any of your correspondents, whose 
gardens are troubled with Red Spider, tried 
plucking off all the affected leaves and 
destroying them P I have, and found it 
effective. The distinguishing mark of the 
mosquito pest is the drumstick standing 
erect between the shoulders. 



A coBBKSPONDSNT sends the following 
memo, on the subject of Blight, the result, 
he says, of considerable experience by a 
practical man, on a badly blighted 
garden : — 

** Split dry bamboos, make into convenient 
size bundles, set fire to same, and apply in 
the following manner :— One coolie at 
either side of the bush to hold the lighted 
bamboos or torch underneath, and shake 
about so as to disturb the insect, but at the 
same time not to injure the leaves or 
bushes ; another coolie to hold a torch over 
the bush, which will be found to singe the 
insect . in its endeavour to escape ; every 
blighted leaf to be carefully plucked imme- 
diately after, and what is not fit for manu- 
facture, to be burned or otherwise de- 
stroyed ; and should this course not prove 
quite effective the first time, the blighted 
bushps might be gone over again in a 
similar manner." 

Having requested one of oar managers 
on a blight-affected garden in Cachar to 
carry out this plan to the letter, we have 
the following from him, dated Cachar, 5th 
November 1878 :— 

" I had the piece of tea affected carefully 
gone over with blszing bamboos, and the 
fallowing day I had every leaf that was in 
the least marked by blight carefully 
plucked as directed. I found that for 
nearly six weeks there was little or no 
appearance of blight, but after that it 
made its appearance agaiu, aud is now 
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peNrlj as bud as ever. I feel certain that 
if the plan were carefnllj curried ont, and 
eommenced when bli^^ht makes its appear- 
ance on small patches of tea, that a ^reat 
deal could be done in the way of cheokinir 
Wight." 

I BATE been troubled a jfrent deal by a 
little insect of the Ladybird tribe, bright 
red on top and black nnderneath ; it 
iRcrapes among the shoot underneath the 
Pekoe tip, causing the latter to turn black 
Und drop down, neyer completely seyered, 
bnt completely spoiled. I haye had 
thon^nds of buithes damaged by thiii 
insect, and find it pajr " hand oyer fist ** 
to give the coolies so much for catching 
the little pests, say a pice for fifty. By 
so doing I have succeeded in destroying 
Irt n^any aft 20.000 in the day. I will 
forward you a few specimens to look at ; 
they are really as bad as the worst enemies 
bf the tea plant in my humble opinion. 

On reading the able article « Tea Blight" 
I WHS struck by my surmises that lime would 
check th!it pest Dnrjeeling Planter will find 
there is no improvement in the flush fol- 
lowing the lime ; but if after the applica- 
tion a hoeing has been given and rain 
falls, then the second flush afler the liming 
will decidedly be stronger. Heavy liming. 
I opine, will check growth, but not so if 
^one moderately. The proper time to lime 
is just before a shower, whereas if it is 
doner on a fair day, the lime cannot spread* 
a deal drops off, and the operation is not 
So successful. Tea-house ash, sified, could 
l>e mixed with lime to make it go further. 
Drought brings on the pest #hich the first 
lieayy shower washes off, but they rome 
back again; the lime kilb them, as will 
isveutually be proved. 

; In yonr issue for January the 1st, I see 
an article on " Mosquito Blight," and am 
rather uncertain as to What insect yoii call 
the '* Mosquito." 

As it is important that as few names as 
possible should be attached to each insect 
pest, I would suggest the desirability of 
settling whether this same " Mosquito " is 
not really the ** Tea Bug," already so well 
known as *' Hilopeltis theo9ofa, " 

if such it is, you will at once see that 
the alarm due to a "new blight" is 
needless,, and the last para, on page 30 
hardly applies : we haye real pests enough 
without adding fictions ; some should be 
sent to the Curator, 1 ndian Museum, fo 
identify. The ** Tea Bug " can be known 
by a small spine on the back like a minuh 



drumiHdh, It has fi proboscis and no 
jaws, six legs and two long antenns; 
when young and v^inglesA, is under quarteih 
of an inch long and tea liquor oolor, 
turning dark and black, with white belly, 
when grown and wings developed. 

It is much like a mosquito in sise and 
blight. 

If not " Tea Bug," the so-called Mosquito 
may be the *' Tea aphis " described in on^ 
of the notes on Blights I sent yoa. 

As a name, the term "Mosquito" ii 
Itiisleading, see last parli., p. 80. 

8. E.P. 



In ynfurs of the 19th ultimo ail 
"Observer" writes about (Etching the 
Mosquito Bliirht (or Pest) by hand. The 
plan has, to my knoitledge, Deen sneeeiii- 
fully carried On in Asssm for the last five 
years. 

I haye also seen it attempted by Som^ 
who haye failed, but that was owing 
either to their not commencing^ in time; 
or to their not putting on sirmcient people 
to cope with the insects, which are meet 
prtilinc breeders. The bold weather pntk 
k stop to their nonsense ; chiefly, I think, 
through stopping their supply of food, 
which consists of »appy young leayeat 
but they commence their old tricks again 
early in spring, unless they haye been 
completely exterminated by heavy pilinin^ 
and clean hoeing. 

I TiiiD that neither you nor^ yonl* 
correspondents haye taken any notice of 
one of the greatest tea blights, the most 
destructive and difiioult to exterminate—* 
the white ants. I had a belief that theae 
insects only attack old gardens which are 
not kept clean, and where dead wood ia 
allowed to rot ; but it is not so. I see 
that the white ants will infest yotlng and 
old gardens eoually, though evei^ eare be 
taken to ke^p them free from all deekyed 
timber. Our gnrden is onljr 2| years old, 
knd the best block is sufl(Bnng frotn the 
depredations of the white ants. It^ ia 
heart-rending to seie a young thriying 
bush, which showed no symptoms Of deeaj 
in the evening, lying prostrate on the 
ground next morning, with a hole in the 
trunk an inch long and \ inch in diameter. 
I consulted several of my brother planters, 
old and experienced, in Chittagong, and they 
all adyised me to keep up constant 
hoeing, but it had no effect. I next tried 
Icerosiiie oil, and painted every bttsb in 
the block with a brush, but it was of no 
avsil. 

1 haf e oatefally studied lili tAite eeaaja 
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on tM } they do not tvggest anjtbing 
more; 

Mr. Shipp siiTs: " Should the yoang 
iMdltngn be Uttiieked bj caterpilltirs , antt^ 
or other ioseets, they may be speedily 
exterminated by tariiing a few domestto 
fowb iato the aortery, as^ from dose 



ebserration, it has been foond they do no 
injury to the growing plants." This 
can only be done in the nnrsery, bat not 
in a large block ; and* moreover, it is 
difflenlt to find out the place infested till 
the injury is oomplete. 



MOSQUITO BLIGHT. 

Makt promiatnj;; eatates this year others dread the proximitj to forest 



Iiave been short 25 and 30 per cent, 
of their onttnrn from this bligbt^ 
mnd we believe, if estimated on the 
whole planted area^ the crop of this 
iMflsoti has been reduced fnlly 8 tO 
10 per cent. ; bat even if 6 per cent. 
measured the loss, it would represent 
an enormous sum of money. 

These insect pests, it is known, 
Wd increasing in theit destructive 
effeci» on the tea plants of Assam 
and Cachar. It has been argued 
that their presence is the result of 
exhausted soil; and where young 
estates, opened out on rich virgin 
soil, have suffered, a cause has been 
Bougbt for in the seed from which 
the plant was raised; impoverish^ 
ment of the soil is the argnment, 
and doubtless the conscientious be- 
lief of many able men, whilst others 
seek immunity by a more cnreful 
selection of iBeed. A remedy is also 
lM>ught in extra cultivation and in 
using manure ; still the pest is pre- 
sent, and we know many promising 
estates where, though soil, seed, 
and position have been all that could 
be desired, and labor superabundant^ 
yet nevertheless the garden has been 
almost black, and the crop of the 
season ruined by this dreaded mos- 
quito,— devouring wood as well as 
leaves, and sucking out the very 
core of the young stem. 

The planters as a class hold varied 
▼iewa rejgarding these pests. Some 
hold that the mosquito cannot be 
destroyed until the surrounding 
eirnintry is thoroughly drained ; and 
consequently they see no remedy : 



lands ; whilst otliers argue that 
mosquitos migrate, and are capable 
of flying in a brief period a distance 
in search of food. But these all^ 
earnest men, appear to lose si^ht 
of the fact that the mosquito is a 
pest that was unknown until withia 
the past few years, and that it is 
now becoming more destructive 
every season. 

The '* Tea Bug*' described by our 
correspondent S. £. P., in his letter 
of 30th January, it is possible may be 
found to be the HUopellii theovora 
described by him as resembling a 
mosquito. 

Various theories are entertained 
as to its origin, but no concerted 
plan as to what had best be done to 
effect its removal has been adopted* 
On some estates, fire has been ap- 
plied, and in others the knife, with 
extreme severity ; whilst others have 
trusted to chemical applications; 
others, again, have relied on high 
cultivation ; whilat many have des- 
paired of a remedy, and have lefb 
nature to woric its own cure. 

Many promising estates were 
mulct iQ per oent. and 25 per cent, 
of their crop last year through this 
pest. 

This blight in Cachar and Sylhet 
is, we are informed, in every respect 
a mosquito of the ordinary type : it 
abounds more on lands that border 
on bheels and swamps, stagnant 
water and rank grass being appa- 
rently conducive and essential to 
its existence. We know there ars 
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localities where it does not exist^ — 
for iustanoe, lands bordering on clear 
mnning streams, and that plants 
of tlie Cacbar Indigenous and good 
Hybrid varieties are less subject to 
be blighted by it than poorer classes 
of Hybrid and China. 

We are advised that the insect, 
when it alights on the tea leaf, is 
of the ordinary greyish colour ; but 
as it feeds, it assumes a dark g^reeu- 
ish tint, corresponding to the sap 
which it has extracted, and further- 
more, if it lodges on your hand or 
face it inflicts the same smarting 
and irritable sting as the ordinary 
mosquito. 

The history of the insect is of 
course a very interesting and essen- 
tial feature in forming plans for its 
extinction. We know how varied 
are the opinions of those who have 
suffered losses from this insect pest ; 
that it has been most destructive 
there can be no doubt, and worse still 
it is still a growing evil, for which, 
at present, we know of no remedy. 



Thx immense amoont of dtmtge sns- 
tained bj Mveral Urge concerns during 
the past season from the ravages of the 
** bog/' or as some call it '* mo^qaito/' 
makes it a matter of the fint importance 
to discover a remedy which can be applied 
iu a practical manner. 

No fomigating, or sponging, or syring- 
ing of leaves with any sabstance or liqaid 
whatever, which might answer the purpose 
in a conservatory, would be a practicable 
remedy in a tea garden. 

We should therefore do what we can to 
ascertain if another shrub or tree exists in 
the jungle, to which these pests would in- 
eline in preference to the tea bush, their 
taste for which is now exhibited in such a 
recklessly ruinous manner. 8uch a shrub 
or tree, if found, would at once deliver us 
from our enemies, as it could be planted 
amongst the tea as thickly as would be 
necessary, and would require no additional 
labor in cultivating it. 

It is almost certain that no manure, or 
anything applied to the roots of the bushes 
as manure, would have any deterrent effect 
ou the blight, as the ** bugs" suck the juice 



of the young stems and leaves ; anything 
therefore that would so affect the amp as 
to alter its natural taste and eaoae the 
rejection of it as food by the *^ bog," woald 
also alter the taste of the tea maanlaetared, 
and most probably prove a poison. 

Some things seem to have been forgotten 
by writers on this subject Tea baa beea 
planted for the last fifteen years in almost 
every soil. Swampe may faie planted oat if 
sufficient fall is found to enable them to bs 
drained. But on what soila are those 
gardens thai are most affected by the 
'* bug" ? Why are the oldest gardens in 
Assam pmctically exempt from it, while 
new gardens in some districts, before half 
the season is over, look aa if they have 
passed through a fiery furnace? Is there 
any affinity between the soil and Uie 
babiUtof the ** bug"? 

These are matters worthy of attention 
aa it is well known that this blight is 
particularly fond of tlie moat socealent 
shoots of the most healthy bushes iu the 
garden it chooses to visit. 

I HAVS noticed'snent Mosquito Blight-* 

IfL — That it does not show itself iu the 
eold weather. 

2nd, — It appears first on the little buds 
between the leaves and stems where the 
new shoots come from. 

^rd. — it develope with the young leaves 
in spring, and increases with them. 

4<A. — It appears yearly on the same 
plots. 

6tA.— It sticks more to some plota than 
to others that are treated the same waj, 
and are on similar sites. 

6ik. — It is worst under tree shade. 

7ih, — Heavy rain affects it somewhat^ 
and hot sunny weather helpe it. 

Sth, — It disappears to a great extent 
with heavy pruning, and is worst on light 
pruned patches. 

9th. — It disappears to a great extent if 
the jungle be allowed to grow over the 
bushes. 

lOM.— Nothing but cutting the buahes 
down so as not to leave an eye effects a 
radical cure. 

lltA, — I have never noticed it on grass 
land. 

12iA.— It is worst on high land. 

13M. — It attacks the silkworm. 

14^.— It is very fond of the Pan plant. 

loth. — The AsHameee call it * Hooliunee.* 

16th. — It breeds all through the raiua. 

17^^. — Tuu generally see two little oues 
together. 

18M. — ^The insects at all stages ars 
easily caught with the hand. 
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I9tk. — CoUivtttion alone is of no arail the pith of all the greiBn ghoote gets 
•gniniit it. poisoned. 

20<A. — ^In plants that are badl j attacked 



The Tea Grub * 



I xiT mention that this is no new pest ; 
for I have seen any ^quantity of it for fnllj 
tweWe years past; Probably, there is 
nothing that will ^ill tea trees quicker than 
this gmb, if allbwed to go on breeding 
without being checked. 

On the first occasion I noticed this 
in'ob do serious damage was in a neigh- 
bour's garden in Mungledye. I might say 
my first introduction to it was when several 
Lundreds of bu«hes had been killed, and 
many thousands attacked. I found, on 
talking the matter orer, that in the previous 
yeiir many trees were attacked, and some 
died. Nothing more was done to prevent 
the increase ; however, the following year 
soon showed how they multiplied, and as 
1 said before, the garden was overrun with 
tbem. All hands were called out, all work 
•topped, and these little cages or cocoons 
oontaining the grub were picked off, which 
is a very simple method. They are, I 
think, generally to be seen hara at work 
about April. 

A careful man need neyer be afraid of 
thom. Some years they are in greater 
quantities than others, but once in your 
garden you never lose them. By wstch- 
ing carefully they can be kept in check, 
and the only damnge they will cause the 
planter ia the loss of a few men's labor 
in the year. I had a very simple method 
of finding out where the^ were attacking; 
They invariably first begin on one tree in 
a spot, and take nearlv all the leaves and 
bark off, or what few leaves are \ett are 
panetored to such an extent that they 



fall of. Whenever a tree is bare or looks 
sickly, let the manager at once proceed 
to see whether the tree has been attacked 
by grubs or not. If he finds it has, ho 
will see many hanging on to their basket- 
house, and by looking into the neighbour- 
ing healthy trees, he will see them begin- 
ning their work of demolishing. Then, 
some boys or women should be put on to 
look thoroughly over the bushes, and take 
off all they can see, and burn them. 

Further than this, with care, they never 
can go if looked after ; damage they can 
and will do if allowed. 

My native establishment were all in* 
ttructed to examine any bush attacked, 
and report it to whoever was in charge. 
The mere fact of their eating the bark 
kills the limbs and leaves, and if allowed 
to go on, the tree soon follows, but not 
from their bite being poisonous. 

If by any chance trees should hare been 
attacked, and look dead in the upper part, 
the best plan is to cut the tree down to 
the ground, when it will spring up again, 
if there should be anv vitality left in the 
roots ; and by always doing this, yon have 
a chance of saving the tree before all life 
is out of it. 

When a tree has been well attacked, so 
as to be nearly abandoned, the stem and 
limbs show a light brown appearance. 

The Assamese, for want of a name, call 
the grub as it is on the bnshes ** Batea 
bands puk," which means, the insect or 
grub that makes its house or cocoon. 



SPIDER. 

light on the subject, but we are still 
far from haviug a certain and effec- 
tive remedy. It is to be hoped that 
the commission which was talked 
about a month or two ago will realljr 
be appointed, and will go exhaus- 
tively into the question not only of 
Red Spider, but of Insect Blights 
as affecting tea, generally. 



RED 

Mb. Schrottkt's theory, as re^ 
gards the origin of Red Spider, and 
the means of its cure, have been so 
completely set aside as unsound, 
that it will serve no purpose to re- 
produce his paper, or the one in 
which we were able successfully to 
disprove his arguments. 

The foregoing articles, correspon- 
dence! and selections throw much 

* We hsTs been fkroored with this eommimiestion by Messrs. Bshner, Lswrie & Co. This 
wtltu to a gmb nsntioDsd ia Mssrs. Bahasr, Lswrie & Co.'s Ciroular of I9(h May. 
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It 18 hy no means the oase, as 
some have said, that Red Spider dis* 
appears altogether in the rains. 
It undoubtedly diminislies, which 
is probably owing to the e^s on 
the leaves and on the ground be- 
coming to a great extent decttroyed 
or addled by the damp. The bushes 
also, of course, get well washed. 
Thus necessarily there is temporary 
xelief from the pest. But inasmuoQ 
■as the ^gs are laid in millions 
probably over a large piece of 
ground, there will always remain 
sufficient for a break of warm 
•weather to hatch into life. And so 
the spider remains, to return anew 
in full force on the advent of heat;, 
when it is moat prevalent^. It 
Appears, in (act, during the raiots, to 
'be simply ^scotched, not killed.^' 

Mr. O. W. Christison, general 
.manlier of the Leebon^ Tea Co., 
and a high ajutbority, says in his 
(last yeftfly report to the Direc* 
•tors : — 

The " Red Spider," referred to in 

^laat jeport, aeemed rather to abate 

during the rains, but this was 

•owing in a great measure to the 

nature of the pruning ; it has by 

!no means died out,. on the contrary 

the plants are already again quite 

Ted on many parts of the plot. At 

the commencement of the rains the 

pest also appeared, and by July 

nearly the whole of those pieces 

had become very red. The evil 

increased instead of diminishing till 

the oloseof the. rains, and evencon- 

.tinued during the cold weather. It 

is difficult to apply any remedy over 

so wide ^an ;area. The treatment 

'recommended by the best authorities 

4it home, is syringing with lime 

rwater, and this has been resorted to 

?pretty eztensiTcly last month, ^vd 

apparently with good isesuUa. 

We ourselves eaw the part affect- 
ed on the above estate last year, 
and closely examined the leaves 



with a microscope. The epider- 
web was found in lines over the 
upper surface, and dozens of brpken 
egg-shells were discernible on each 
leaf, while the young were seen 
coming out of other shells, and the 
adult members were travelling to 
tind fro with great rapidity. We 
overhauled many bushes, but as a 
rule found the blight on the upper 
surface of tlvB leaf only. 

The general impression seems to 
be that the pest was originally intro- 
dneed in tea-seed from Assam. 
Some ten years ago it was hardly 
known in the Darjeeling district; 
'but it has been increasing gradually 
for this period. 

Mr. Sgrbott^t hasj in his paper 
on .the ao-ealled ''Red Spider/' rer 
printed in the Indian Xea OazetU of 
I6th August, definitely stated thai 
this supposed parasite has been named 
by Mr. Rainey Acarua .theivara ; «nd, 
.if this is so, (ctf which there cannot 
be any question), and if Mr. Rainey 'p 
.classificfition is indisputable, it is at 
once proved that the Bed .Spider is 
not a spider at all, and has been going 
•under an assumed name a11 this timeu 
Thus, instead of calling him « spider, 
we had better at once give him his 
own proper denomination of '* mite^ 
(Aearut) ; and thus bring him to his 
own proper level in the scale of organic 
life. Then, as to his specific name : 
Has it been satisfactorily proved thai 
** iheivora^* is an appropriate title for 
this little mite P I am quite undecided 
myself on this question ; but I cannot 
.say that I ever noticed any decomposi- 
tion or diseoloration in. the actpalsub- 
. stance of the leaves of tea attacked 
by it which could fietirly be laid at the 
door of the '* mite." If the tea lei|f 
is actually the food of this animal, 
how is it used ? Is the juice suokefil 
from the inner part of the leaf, or » 
its surface eaten away, thus eaosing 
^he reddish appearance 4si a garden 
•attaoked by the- mite? I do -not thiak 
the latter is the case ; tmt }^Ky^ as 
yet vitunitted the iiuur»d le»t«ij^ 
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no microscopical ezamiDation ; and 
certainly tbat the mites should extract 
•tiie juice rather than eat the surface 
of the leaf is in accordance with the 
known habits of all the Aearidm, 
But has it been proTed that the juice 
IB extracted from the leaf; or, are 
there any reasonable grounds for 
supposing that this is the case, except 
in the fact of the mites being an 
Ae^fut / If tea is really the food of 
the mite, how can we account for the 
older leaves only being attacked ? Not 
being a chemist I cannot tell what 
difference there may be in the chemi* 
cal composition of old and joung 
tea-leaves; but it seems natural to 
suppose that the principal difference, 
as far as food is concerned, is the 
larger quantity of water in the young 
leaf ; so we are to suppose that the 
mite prefers strong potations. 

That the chemical composition of 
the: leaves has anything to do with the 
presence of the ''spider" I cannot 
believe, having seen the indiscriminate 
way in which gardens are attacked. 
High land and low land, flnt and steep, 
stiff and sandy, are all eoually liable 
to attack ; and " Bed Spider" may be 
seen at once upon the most healthy 
and the most unhealthy c^ plants. 
I have seen it in a nursery, made in 
low, almost marsh, land, when the 
plants were small, yellow and con- 
sqmptive to the last degree ; and I 
bave seen it in a new garden with 
good soil, and where the plants were 
: remarkably fine for their age, and 
•ven growing tolerably freely after 
being attadied by the blight. Surely, 
'Mr. Sehrottky does not mean to tell 
ns that it is something abnormal in 
the chemical composition of the hop 
which causes the presence of AphU 
tumuli in the hop-gardens of Europe ; 
or that were some possible change 
nade by manuring, or other means in 
the chemical properties of the rose 
that A. ro94B would disappear. The 
eanse of blight in the hop is the Aphii, 
and the cause of the blight, known as 
JBed Spider in tea Js» 1 feel certain, 
the Aearui and nettling else. Have 
Ujghted learoa and sound lear.sa.frQm 



the same pl(tnt ever been submitted to 
a chemical atialvsis? I suspect that 
Quite as much difference would be 
found between these as is sLown in 
Mr. Schrottky's analyses of blighted 
and sound leaf from the eame gardens* 
I cannot conceive how Mr. Schrott* 
ky has been deceived into saying that 
"Bed Spider" "will make its first 
appearance" only after five qv six 
years of plucking. As I hav0 said 
above, I have seen it on plants in .a 
nursery, and on a certain eight- 
hundred acres, or a part of them 
rather, which have been more than 
once mentioned in the Tea Gazette. 
"Bed Spider" ina4B its appearance 
to a no inconsiderable extent before 
a leaf had been plucked. It is owing 
to these facts, more than anything 
else, that I am inclined to call in 
question Mr. Schrottky'srtheory about 
tne Bed Spider. I look upon his state- 
ment that, " after a garden has been 
plucked for five or six years, the Bed 
Spider will first make its appearance/* 
as one of his strongest arguments ; 
but Mr. Sehrottky had been greatly 
misled when he maae such a statement 
at all ; and deductions which ara 
founded upon such false premises are 
certainly to be received with caution. 
Nor does it appear that *' the larger 
the yield has been in anv particular 
year, the greater in the following jeOfV 
will be the number of bushes attack- 
ed," is a statement fully borne out by 
facts : for instance, the estimates of 
1876 were considerably abov^ the 
actual outturn, according to the 
brokers' reports ; yet this year *' Bed 
Spider" has appeared to a more alarm- 
ing extent than probably in any pre- 
vious one ; and I ^have neycr yet he^rd 
it stated from actual experience thit 
any amount of manure has the slight- 
est effect in decreasing the extent of 
the blight, though I have heard many 
planters affirm that, in their particular 
case, heavy manuring was followed by 
no diminution of it. 

I confess Mr. Schrottky's " sperm" 
theory troubles me not a little. Wh|it 
is the nature of this ''sperm," and 
whither do^s it cox^e ? 'Skp 4cafi4« 

8 
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either lay eggs or briug forth living, 
though not fully developed young, 
and neither of these can fairly be 
called " sperms." Besides, Mr. Schrott- 
ky tells us distinctly that the *' Red 
Spider^' is " able to exist and treed 
only on leaves," and that " its instinct 
prevents it from leaving the spot where 
ita sperms eame into exUtence^ So 
the " sperm" would appear to be some- 
thing distinct from the young brought 
forth by the mature AearuM on the 
plant, and is something *' developed 
from sperms continually present in 
the atmospheric air." These '* sperms" 
would appear to have a certain degree 
of volition, for ** the Red Spider will 
not touch young growing leaves," and 
'* does not travel from one leaf to 
another ; but each bush and each leaf 
develops it independently of the 
others," and there will in a garden 
be always plants which are perfectly 
free from thia ^'intect" which I 
suppose the ** sperms" have sufficient 
instinct to avoid. Supposing that the 
tea plant was, through chemical agen- 
cy, rendered unfit to be the food of the 
** mite," what would become of these 
•* sperms ?" Would they still continue 
to be present in the atmospheric air P 
TVould they, under the altered circum- 
stances, evolve into a different .from 
of life P Are they palpable P I think 
we should be »voured with some 
more definite description of these 
•* sperms" before we are asked to 
believe in them. It would be as 
reasonable to say that fish are derived 
from ** sperms" constantly existing 
in atmospheric air, because a fish 
appears in a piece of water which 
hitherto was known to contain none, 
aa to Bay " Bed Spider" has such an 
origin. Where the explanation of the 
spread of animal life is so simple as 
it is in these lower forms, it seems 
a pity to resort to so poor an explana- 
tion as Mr. Schrottky has adopted. 
Snt Adam Jbls Place. 



but I have lately shown the eggs to many ; 
they are even so large that I once picked 
one up on the point of a needle without the 
microscope ; and any ordinary microscope 
can ffhow both spider and its eggs easily. 

Did it not occur to Mr. Schrottky to try 
the microscope ere havinji; recourse to the 
" atmoipkeric sperm^' theory? What an 
amount of printini; and excitement it 
would have saved ! I enclose sketches of 
spider and eggs enlarged and coloured, 
which yon can show to any sceptic, re the 
eg^ theory. The spider weaves a fine web 
over the leaf (upper) surface, and lives* 
eats, and lays its eggs under it ; it is not 
a dense web. The blight in Java is not 
spider; it is (probably) either bug or 
aphis. 

Mt experience regarding Ked Spider is 
that the only known cure at our command 
for this pest is, to allow the tea bushes, 
attacked or likely to be attacked by spider, 
to grow, without weakening them by pick- 
ing off the young leaves, and to ciutivata 
freely around the plants. 

If planters were sentimental, and pre- 
pared to accept tormenting letters and 
possible dismissal from proprietors for short 
outturn of tea, they would stop picking 
the quarter flushes that come whttn the 
plants begin to look spidery or exhaasted, 
in order to allow the bashes to reoover 
their health. 



Attshpts to extirpate ''Ited Spider** 
have been rather exteuKtvely made in the 
district recently. Amongst the best and 
most practical is plucking or pruning off 
the affected leaves and burninfi: them. It 
remains of course to be seen whether this 
** radical care" will be successful. 



Rbd Spidbr has been known to me in de- 
tail for many years, and the egs^ seen, for 
two or three, though I did not say much 
about tht iattsr, hoping to find a remedy ; 



KuBSioNQiTB seems to be at a loss for 
what will kill the Red Spider. I am rather 
inclined to think that manuring the plant 
will not do it, as DarjeelingitiB imagines. 
If planters would go to the expense and bay 
a few preparations that are osed for this 
pest at home, and apply to the plants before 
getting too numerous, I am of opinion they 
would keep it down. I have not seen Red 
Spider so bad in the tea plant as in fruit trees 
in England. I have experienced a few years 
in fruit cultivation, and found nothing 
better to keep the spider down than using 
the syringe well, and I think if Kursiong^ 
ite get two or three days' ^ood heavy raio, 
he will find some of his Red Spider dis- 
appear ; and it may be inferred that 
drought and not soil, &c., as Karsiongite 
is under the impression, is the cause, as 
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I bare Men tree* in all kindu of loil suffer 
Viidlj with the pe*t. However, there ere 
■everftl preparations, nsed for this purpose 
at home, but i em not experienced enotiffb 
to know if thej would injure the flavour 
of tea if used. 



Cattlb mannre is a very good leaf pro- 
ducer, and is not so heating as oil-cake. 
Wbj do not planters lime their lands? 
It ma^ prevent Red Spidsr. From the 
analysM of the tea leaves, it seems they 
take up 8| of lime and 2^ per cent of 
•alt, or 11 per cent, in all. This done for 
10 years on a garden yielding 4(K)fi^. per 
aere, leaves verv little in the soil : the sap 
it deficient in these two, the plant weHker, 
and therefore more liable to attack. Proper 
manures must be put, — not the miserHble 
wishy-washy stuff which has been lying in 
a heap outsijde a '* bustee/' exposed for 
months to all the elements. Planters put on 
10 tons per acre of thia rubbish, and won* 
der there is not a change for the better. 
How charmingly does '* Kursiongite" 
describe, in the issue of the OatetU, dated 
ISth July, the trouble taken to keep 
away Red Spider ; but alas unsuccessfully I 
The tons of stable manure worked so 
** carefully into the soil" must have been 
got from ^ heap of dung lying outside 
tne door, which must have had at leant 
90 inches of rain on it during the year. 
Can this ever be expected to do any good ? 
There is a vast difference between pro* 
tected and unprotected manures ; this was 
tried at Inchture by Lord Kinnaird ; when 
protected cowdung yielded over 25 per cent. 
more potatoes per acre than unprotected — 
and it will be the same with every crop to 
which it is applied. Up to date no proper 
experiments to prevent Red Spider by 
manuring have been tried. 

Thx Spider Blight commences at the 
east, and works away to the west ; or 
rather, it commences in the Terai, and 
works itself up the hills, brought by the 
wind, etc.; for this reason, that in the 
Terai, there is more jungle than anywhere 
dae, and from the paucity of labor it is not 
dag in. The soil is perhaps only once dug ; 
therefore, it has little of the purifying 
action of the sun. 

I quite agree that hard plucking, with 
little cultivation one year, tends next year to 
hring in Spider Blight, although the land 
may be highly manured. One of my best 
yielding gardens but up to last year not 
over-plucked, although it has yielded 11 
maonds per acre two years ago, was this 
year affected by Spider Blight. 



1 must say that, when the disease 
was on, and perhaps half over, I 
thoronghly limed 18 acres : not by putting 
it at the foot of the trees, but by throwing 
it against the leaves side-ways with great 
force, so that the underpart of the leaves 
and the stems were well limed — rain fall* 
ing, when it assisted to circulate the lime, 
and carry it to the roots of the trees^puri- 
fying, no doubt, the soil close to the roots, 
where salt, combined with this, was added 
in large quantities. The yield since has 
been very good. The stem of many fruit 
trees is white-washed in England ; and the 
Chinese water the young tM plant to keep 
away insects. 

Red Spidkb, as well as a small bug, baa 
appeared more extensively than is usual 
this season in the three chief tea districts ; 
the bug being chiefly noticeable in AHsam, 
where it has been eating off the Pekoe 
tips in many gardens in a most ruthless 
manner. Experience has taught me that 
these two evils generally appear most fre- 
quently in low, damp or badly cultivated 
gardens. 

Iir your issue of the 20th ultimo, I 
notice a letter signed " Darjeelintrite" as to 
the cause of Red Spider on certain gardens 
in the Kurseong district. As I am one of the 
sufferers from this pest, I can show a piece of 
cultivation that has had every care and atten« 
tion shown it to try and guard against any 
kind of blight attacking it this year ; but 
alas, a blight has attacked it, as well 
as Red Spider in abundance. This is a 
piece of cultivation that was pruned 
most carefully last cold weather, manured 
from stable refu<«e that had been rotting 
for years, and well worked into the soil 
round the roots of the plants at time of 
applying, and has been kept perfectly clean 
up to the present time. 

It is a most strange fact that Red 
Spider may be in its very worst form 
on one plant, and the next plant to it 
perfectly free, with a magnificent flush on ; 
so that I am of opinion the whole cause 
is to be found in the soil, sub-soil, and 
class of plant cultivated, with excessive 
moisture combined. 



As to saying the spider never attacks 
young growing leaves it is ridiculous, for 
I could haye shown acres of 5-year-old 
cultivation last month in splendid flush 
covered up to the very Pekoe bud, and I 
have the testimony of several neighbour- 
ing planters who can bear out my state* 
ment. What then can be done to rid 
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ourseWes of this pest? Manure and high 
oaltif atioD certainly will not do it in one 
year, nor will lime and wood -ash. 

Mr. Schbottkt ea^gests "that the prin* 
ctpal direct caase to which the appearance 
of AearuB theiffora, commonly called the 
Bed Spider, is due, is an excess of mineral 
and organic acids in the sap of the plant ;" 
and that this excess ** 7s doe to the con- 
' tiouous withdr>twal of large quantities of 
the Bolnble alkalis, chiefly potash." 

The thdnght that occurs to me is 
that, as on almost all factories it is 
the otistom to throw the refus6 ashes 
from the poeys or drying ohoolas amongst 
the plants round about the factory, there 
should at all events be no deficiency 
of potash in tkeie plants, And consequently 
they should be as thoroughly protected 
against Bed Spider as a vaccinated person 
it against ^mall-pox. 

I HATB withMsed the Rej Spider blight 
in Assam on a very large acreage in 
the Nowgong district, And have watched 
its progress over the fields, and I 
have found the same cause which has 
brou^^ht it on there, attend it here. The 
pruning has a great deal to do with it ; 
and if planters would delay their pruning 
for a few weeks longer after the flushing 
has stopped, they will find that the blight 
does not make its appearance so rapidly 
as usual, and yearly there will be a de- 
crease in this sad drawback, and eventually 
it will go away altogether. Pruning im- 
mediately after the flushes weakens the 
trees materially ; and, as in Aisam, where 
there is a lull in the flushing for some 
Zkionths, the spider makes its appearance as 
soon as it finds a food Aupply ready and 
trees full of sap. The ground near the 
roots of the trees should be opened up aa 
soon aa possible after the pruning season, 
in order to receive such amount of atmos- 
pheric substance as they can during the 
drought months. The Bug blight is not 
of such consequence as the Bed Spider one, 
but still the same cause brings it on, 
coupled with an unusual wet season. I 
have noticed, when the bug has attacked 
estates in Cejlon, an enemy amongst them 
in the shape of a green caterpillar ; this 
insect destroys an amazing amount of bug, 
and one of them, which I placed in a box 
with tea terribly besmeared with bug, ate 
up almost every one daring the night, do- 
ing no damage to the leaf. An application 
of sulphur-flowers over a nursery which 
had bug very badly, almost produced an 
instantaneoos cure, and w)iere large fields 



are attacked with Bed Spider and bug io 
Assam and Darjeeling, I would stronglj 
advise planters applying the fumes or 
smoke of burnt sulphur held under the 
leaves of the tea bushes, where the spider 
and bug generally take up their abode at 
times. The above view, along with dig- 
ging near the rootx of the tea bushes, will, 
I am confident, find a remedy, if not im- 
mediately, in a very short time. 

I TBISD everything I could think of, and 
amongst the rest flowers of sulphur. Of 
this I put some into a muslin rag and shook 
it over the trees affected. I applied it 
about 10 p.M , and at 1 P.M. I could not 
find a single red spider alive on the trees it 
had been applied to. 

Thbbb are two things I have noticed 
about Bed Spider : these are, that they 
always appear first on the upper surface of 
the lea^ and that it is always the outside 
leaves on a bush that are attacked first. 

About the middle of December 1876, a 
section of the garden was pruned, and 
about the end of February 1877 the adjoin- 
ing field was pruned ; the former was red 
with spider in 1877, while the latter was 
quite green, with the exception of a few 
bushes in the rows next to the spiders : I 
attribute the attack of these spiders to 
early plucking, as much as to early prun- 
ing. In 1878 both these patches were 
pruned about the end of January, and 
both were well covered with spider. 

I THINK that as the garden cannot be 
always low pruned, and only a part of it late 
pruned, the bushes ought to be allowed to 
retain their first flush of a few stray shoots 
which make weak tea, but which planters 
gather to trim the bushes, as they sny : and 
also that the hhanji leaves, which are 
plucked to make the bushes throw out 
new shoots quickly, should be albwed 
to remain as a natural basis for the second 
flush, which nature, assisted by the hoe, 
would soon produce and make the busbea 
Stronger to yield more tea in the proper 
season, and to resist spider and other effects 
of the weather. I think too early and late 
manufacture will be given up when we 
come to know more practically the nature 
of the tea plant. We even now see the 
folly of hoeing the soil off the jiills, leav- 
ing the bushes on the slopes without soil 
for sustenance. 

It seems unnatural that the bushee 
should be robbed of their young leaf be- 
fore they have had time to recover fVom 
the pruning; and that the young leaf^ b^ 
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wbi«h the plaato thoald breatbt when the 
JQioe 18 beinj? mieked from the old leaf by 
tbe epider, tboald be takea off, leaving 
tbe plants withoat lairgir. 

Yet, while I adrooate as late praning as 
possible before the sap be^pos to ri»e iu the 
Dashes, and not to begin plucking leaf 
until the second flanh if well advanced, so 
as to strengthen them to resist spider, ice., 
and not to pluck spidery boshes so lone M 
the spiders leare the yoang leaf as Inngs, 
1 am aware that the mosquito blight- 
wallahs mar advooate the opposite, because 
their troubles oemmenoe later on in the 

J ear than the spider. Mosquito blight 
as been eured by fire^ properly applied, 
Without damaging the bushes. 



A COBBMPOIIDBIIT recommeuds shaking 
the bushes, but this is evidently imprttcti« 
eable and inefficient ; for the shaking of 
the bushes, some have tried the plan of 
throwing dods. This of courss may knock 
off the spider, but does the tree benefit by 
the rough treatment? We have seen 
syringing tried, and bt*lieve it to be the 
preeent best known remedy, for it is search- 
ing as well a9 gentle, and not so expensire 
or tedious (where water is available) as at 
nest sight might sppear. 

With regard to Bed Spider, I am in- 
clined tQ believe that fresh manure is one 
of the chief causes of its propagation. 

A short time' ago, being under the neces- 
sity of manuring a smsil portion of bad 
tea* I told the garriwallahs to cart oowdung 
to it, and they, not knowing better, took 
the dung straight from the cow-house, and 
hsd carted away two or three loads before I 
saw and stopped them. 

The reet of the piece was manured from 
last year's pits. 

I now notice thst Red Spider (an un- 
common thing here) is appearing among 
the few bushes that received the pernici- 
ous stuff. 

1 may also mention as a further proof 
that I have noticed Red Spider earliest in 
the season, and worst in pieees of tea near 
oooly lines. 

1 HATi tried 'Qishurst's Compound'; this 
oertsinly kills tbe spiders that are alive on 
tbe tree, but does not destroy the eggs, and 
after two or three days they are as thick 
swever; 'kerosineoil' and 'carbolic acid' 
liave about the same effect, but not so 
good as ' Qtshurst's.* Plain water syring- 
ed well through the tree does as much 
good as anything I have tried } * clay and 
oowdung' mued well with water, and the 



plant wt^l smothered with it, does good : 
but I think rain, rain, oontinuous rain, 
the very best remedy. 

Thi upper surface of the leaf attaeked 
by Red Spider is strewn with the cast-off 
skins of the mites — a few entire, most 
broken and crumpled,— numbers of e^if, 
and deserted yolk-bags firmly adhering 
excrementa, and filaments of the finest 
web stretched hi*re and there, and oooa- 
sronally spun in little masses. The ova 
deposited on the upper surface of tho 
leaf, the favorite nest being evidently 
along either side of the centre stalk. All 
this space is fully occupied, but eggs aro 
also to bo found scattered without any 
order here and there over the remaining 
surface of the leaf. Occasionally a few 
may be seen on the underside, but rarely, 
and on none of the leaves I examined 
more than half a dosen, evidently stray 
ones. Tbe little arachnoid indeed never 
seems much at his ease amongst the 
rough fibres of the inferior side of the 
leaf, as his free motion and progress over 
its uneven, ciliated surface is rendered 
somewhat difficult It is clear that the 
little creatures are not evolved under the 
leaf, though it hardly seems a hazardous 
conjecture to suppose that they would, 
when free from the ovum and possessed 
of activity of limb, naturally seek the 
shelter which the underside would fre- 
quently afford them against the elements, 
w hen the ovum has recently been vaoat- 
ed, the entire yolk-bag may be seen, but 
the upper hemisphere, which st the exit 
of the larval spider is partially broken off, 
easily afterwards becomes entirely de- 
tached, and is blown away or otherwise 
shaken off tbe leaf, so that ontr the in- 
ferior hemisphere remains still firmly 
adhering. 

The white mottles to be discerned on 
the superior surface of the foliage are 
principHily of two kinds ; the one in dense 
coarser patches is a fungoid growth ; and 
the other, in appearance like a floury 
dust to the naked eye, and spread gener* 
ally away from the divisory stalk more 
towards the marginal superfioe, consists 
chiefly of the moulted skins of the little 
animals, intermingled also with dried and 
broken yolk-bngs. 

The Ovum is spherical pellucid, and 
very large as compared with the size of 
animal which deposits it. At its pri- 
mary stage (I speak of the stsge in 
which I was able to observe it, bnt it is 
highly probable that when quite recently 
deposited it may have a somewhat different 
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aspect) tbrouf^b the trannpHreot outer mem- 
brane, a translacent, reddish brown, ^er* 
minal vesicle, occupying fully one-third 
of the interior, may be discerned. It is 
possible though that what I denominate 
the germinal vesicle may already have 
attained the embryonic state. From the 
upper exterior surface of the enveloping 
membrane a fine clear white hyaline thread 
protrudes, generally of a length about 
equal to the diameter of the egg. This 
thread is of a structure as though consist- 
ing of the same viscous secretion at the 
yolk-bag, of which it is in reality an ap- 
pendaged continuation, doubtless drawn 
out, as it were, as the egg leaves the ovi- 
positor. Under a moderate magnifying 
power the dark reddish brown embryo 
may be observed gradually to extend its 
volume, whilst it loses intensity of colour, 
as it absorbs the food-yolk ; the vitellus, 
which at first was clear and bright, be- 
oomes slightly turbid, and at length the 
whole ovum presents an almost uniform 
clouded fiery pink colour, more or lest 
intensified here and there. The yolk-bag 
maintains its glassy aspect. Having reach- 
ed this fiery pink stage, the egg is about 
ready to be hatched, and shortly the co- 
vering bresks on one side, the upper 
hemisphere is lifted, and a plump little 
creature of true spider-like appearance 
makes his exit, leaving the clear hyaline 
shell empty; and, after looking about 
a little and taking a few slow turns to 
test his translucent limbs, he makes off 
to survey his territory. This is the £ed 
Spider in his infancy; but, as he attains 
a very high development in the ovum, he 
is much like hb later perfect state, only 
that now he has not more than six legs, 
his color is much paler, and his body- 
very little smaller than the ovum from 
which he emerged — is rounder. His legs 
are transparent and almost colourless. 

Afler a short period of activity, during 
which his abdomen, doubtless from the 
food he imbibes, is always becoming dark- 
er and darker in colour and somewhat 
more elongated in form, he settles upon 
one spot — now he is almost black, ex- 
cepting his cephelo-thorax, and its appen- 
dages^-his skin begins to dry and shri- 
vel, and after a period of semi- torpor, he 
struggles and emerges from his first moult 
a perfect eight-legged spider. At first he 
looks tender, semi-transparent and fresh, 
excepting the black abdomen upon which 
the white bristles form a striking feature, 
but little by little his whole being becomes 
firmer and rougher, and his colour more 
uniformly red. Ihe male may be difitiu- 



guished from the female by his smaller size 
and more elongated abdomen. 

Tupac Tupakqui. 

I HAVE examined tea plants at all seasons, 
and even in the coldest part of the year 
have never failed to find the Bed Spider, 
and healthy fertile looking eggs on some 
bushes. In the cold weather there are 
certainly very few, and these are compara- 
tively sluggish and inactive : but as soon 
as the warm weather sets in they awaken 
to renewed activity and vigor in the 
propagation of their species. 

Good and thorough cultivation has fre- 
quently given good results in lessening the 
spider, and it no doubt has lessened its evil 
effects ; but cultivation in itself does not 
actually diminish the numbers of the 
arachnoid. It simply gives vigor to the 
bush, and thus enables it to withstand the 
weakening effects of the blight with leas 
apparent detriment, just as a strong, healthy 
man might support drains upon his strength 
without showing fatigue, where a weak 
cachectic man wotild fail and give way. 

As to the rain putting an end to the 
spider's ravages it undoubtedly does so 
for a time, probably by the simple 
mechanical process of either washing the 
spiders off* the leaf, or destroying them in 
eitu; but the eggs remain firmly adher- 
ing to the leaf, and are neither washed 
off nor destroyed; consequently, as soon 
as the rain has stopped, all these ova 
begin to furnish a new generation. The 
action of the rain has, besides this, the 
same favourable influence as cultivation, 
and in giving strength and growth to the 
bush, it assists in obliterating the injurious 
effects of the blight as well as attacking 

its source. 

Tupac Tupahqui. 



A PLAKTBB of extensive knowledge and 
long experience attributes the Bed Spider to 
over-plucking, t.e., plucking late in the year, 
and after the tea-yielding season proper is 
over. This, he says, tends to weaken the 
plant, which thus induces the spider to put 
in an appearance sooner or later, and 
the bush has then to be nursed or have 
the benefit of its young leaf until it 
recovers. This pushes the yielding sea- 
son late into May, whereas steady pluck- 
ing ought to take place in the middle 
of April. Our correspondent does not 
consider it a question of exhaustion of soil, 
but merely of exhaustion of plant alone, 
caused by too early plucking. The busk 
gets deprived of every leaf late in the year 
at the expense of the root of the plant. 
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As to gardens which have neyer h^eii 
plocked, the writer inquires whether they 
consist of transplsnts, as these often show 
spider when pat oat amon^ healthy bashes 
in ordinary plackin^, and whether this is 
due to the shock the trsnspUnts receive, 
or to any injary the roots may have 
suffered. He says Red Spider attacks 
bashes weakened by this caase, and 
plants pat in with extra care are less 
liable to show it, especially those put in 
a deeply-hoed, well-prepared narsery, as 
the roots will have a downward tendency, 
and not be so liable to injary in the 
coarse of keeping the narserf cleared. 
In condasion, oar correspondent main- 
tains that if the plant is given fair, 
but not excessive, caltivation, and is not 
orer-taxed towards the end of the year, 
it will, after its cold- weather rest, yield a 
better profit the following seasons at no 
expense to its life or health. While 
not deprecating manaring as al- 
together useless, the writer recommends 
its application in a liquid form, care at 
the same time being tsken not to injure 
the root. Farther, he says, do not 
manure with a riew to get rid of the 
spider, as considerate treatment will do 
this. Bad cultivation, which means hard- 
ened ground, he adds, bv depriving the 
bush of nourish men t, is an inoentiTe to 
the spider. — /• 2>. News, 

ExFSBiBKCB has prored that the spider 
attacks young gardens as well us old, that 



highly manured and exhausted lands are 
equally obnoxious to the ravages of this 
pest, and that above 4,000 feet elevation 
the " Eed Spider" findn himself out of his 
reckoning, and does little or no damage. 
It is known that in the hilU a good steady 
fall of rain puts an end to his ravages but 
only for a time, for he is found as lively 
and ravenous as ever during a break ia 
the rains — Darjeeling News, 

Red Sfideb is, I believe, bred from 
egsrs deposited by the spider of last year, 
and that they areb rought to maturity 
by heat, t. e., in May and June, before 
the rains come on. Sulphuric acid would 
cause heat and hasten the maturity, and 
in the second place Red Spider attacks all 
ages of plants from 6 months old in nur- 
series to old plants. Mr. Schrottky is 
wrong in saying that it only attacks a 
garden after it has been plucked 5 or 6 
times ; this is not their habit. They 
attack all ages; and I must say, from 
what I have seen here, that the young 
plants on the new garden were both this 
and last year the wornt. On the old gar- 
den, where the English manure was 
applied, it was very bad — erery bush qaits 
red. 



A XIXTT7BB of one part of lime to two 
of wood-ashes sprinkled on the bushes, 
is recommended by an Assam tea planter 
as effectual io eradicating Red Spider. 



SUMMARY OF OPINIONS REGARDING THE 

RED SPIDER. 

Compiled from Opinions of Leading Contributors to the 

"Indian Tea Gazette." 



TflBfollowiiig^suramary iscompiled 
from information famished by lead- 
ing planters of known ability and 
long experience; and here will be 
found gathered into one focus the 
information which at present exists 
on the subject, and the efficacy of 
Bach remedial measures as are 
known :— 

1. It seems undoubted that cer* 
tain atmospheric conditions, influ- 
enced by soil, and a lack of vigour 
in the plant, are conducive to the 
presence of Red Spider and to its 
retention. When we speak of atmos- 



pheric conditions, however, we by 
no means intend to refer to such 
conditions as apply to the presence 
of rust, smut, mildew, and mould ; 
for it is in exceptionally dry seasons 
that the pest appears in most aggra- 
vated form, whereas the reverse is 
the case with the low forms of 
fungoid or atmospheric blight men- 
tioned. We believe that the theory 
as to atmospheric sperms also has 
been completely disproved, and that 
tlie original advent of the spider is 
due to the like causes which create 
the advent iu particular spots of 
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special pests. The insect was pro- 
bably first introduced in tea seed, 
and its primary home would seem 
to have been Assam. Curiously 
«noughj Red Spider is found to be 
more prevalent iu the open, which 
is contrary to the previous belief; 
the argument having hitherto been 
that it was worse near jungly and 
wooded land. 

Bright weather is favorable to its 
re-appearance, for the reason that 
-the eggSy which have been washed 
into the earth during the rains^ are 
hatched readily by the sun's warmth. 
ThuSj in a garden which has been 
once attacked, the spread of the 
disease is found very marked in favor- 
able conditions of the weather for 
'the hatching of the eggs. This is 
less noticeable in the cold weather, 
when the blight, in fact, is almost 
^absent: supporting the hypothesis 
'that heat is a necessary continuing 
cause, as it is found to be in the 
.case of the Bed Spider of the English 
.hot«hou8es. 

2. It is to be regretted that the 
date of the original advent of Red 
Spider was not in the first instance 
particularly noted ; but once present, 
it is found that its re-appearance 
occurs almost invariably towards the 
end of April and in May and June, 
the three hottest months of the year, 
when, as stated, the climatic condi- 
tions are most favorable for the hatch- 
ing of e^[^. On the Badamtam 
Garden, Darjeeling, it first appeared 
towards the end of May 1876. On 
the Company's other garden (Tukvar) 
it first appeared about same date in 
1877 ; and at Badamtam it re-i^pear- 
ed a little earlier in the same season ; 
and from tbat time till now that 
garden has never been entirely free 
from the pest On Tukvar, last year, 
from end of July till middle of Octo- 
ber, DO live spiders or any ova were 
found upon the bushes, but with the 
returu of the dry bright hot weather 



it re-appeared, and became worst 
on the parte most free from it for- 
merly, and, strange to say, at the 
highest elevations — from 4,500 ft. 
to 5,2C0ft On the parts moat 
severely affected last rains^-from 
«,500ft. to 4,000fb.— a trace of spi- 
der or ova was hardly to be found. 

8. There seems very little differ- 
ence between the extent of the 
blight as regards closely-planted or 
wide-planted bushes, and this is 
accounted for by the theory that it 
is spread from plot to plot and garden 
to garden by coolies, in the same 
way as it may originally have been 
introduced by seed from district to 
district. 

4. The blight having once appear- 
ed, there seems to be no gradual 
increase in its intensity in particular 
spots. It does its work promptly 
and effectually in a very short time ; 
and removes rapidly to fresh fielda 
and pastures new. The worst year 
was 1877, while in low pruned bushep 
the attack has been noted as lecp 
severe than in others. 

5. The percentage of destmctioa 
in gardens once attacked by bli^bl 
has reached often to one-half of 
the cul tivation ; and this, too, 
apparently without regard to late or 
early pruning. 

6. The spider is found to follow, 
as a rule, no regular course in one 
direction, but to be eccentric in its 
appearance, which supports the 
theory that it is carried by coolies or 
by the wind from bush to bosh; 
but where the soil, sub-soil aad as- 
pect are uniform, the action of the 
spider is more uniform, and when 
the blight is at its very worst stage, 
an entire slope becomes- black as if 
scorched with fire. Duringithe . hot 
dry weather in April and May .#r 
June till the setting in of the heavy 
rains, the blight in certain gardeas 
in Darjeeling spreads .with 
rapidity-— very much BeseiabUag, 
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IHsogrrasi of liha potato diteoan on 
Hb^ adreaifc tt home. 

7. Itraielj bftppent thativim 
srm oBM atUckedy many patched 
escape free, bat still it is found suffix 
oieotlj so as to jngtify tfae theory 
that the spider does not travel, bnt is 
eairied to adjaeeot places by coolies* 
If the atmospberio smtm theory 
were tme, the whole of a garden ^ 
plants of like growth and vigoar 
DTonld stand io be eisanltaneoosly 
attacked. Tet we find that this is not 
so, bnt tthat healthy as well as w^k- 
ly boshes are attacked in like ne^n^ 
jMfi and that too irrespective of 
IKn^erty or richness of the soil. 

%. farther, the spider attscks 
good and bad, young and old bashes, 
idrawing ne ^etinotion as regards 
age; and oftea the largest and 
most ^gorons plants are found at- 
iaeked the most, while on new nur^ 
series, on well-iBanared new land, it 
JMS jbeqnently been found most 
vimlent. 

9. We have several testimonies 
io the fact of nurseries being tilius 
idmost entirdy blighiedj And we 
liave ourselvee seen it to be the case 
foAen. On one estate ia the Dar^ 
jeeling district, in a nnrseiy raised 
/rom seed imported from Assam the 
previous oeld season, the eeedlinge 
were >badly attacked with spider 
jdaioat direotly the hot weallier 
flommeneed. 

1 Q, The ppider is found almost 
invariably on the upper side of the 
le»f. It has oocasionaUy been 
noticed on the underneath part, but 
poly dnriog very wet weather, when, 
doubtless, it retiees iheoe to escape 
jthe wash of the rain. 

11. 13ie eggs being extremely 
isittute, it is found very .difficult to 
^iaeover them on the eurface of the 
lpouDd,.bnt they are found freely on 
tine upper sur&oe of the leaves. 
Donbtlsss iftillkMis are wa^ed into 
the soil bj heavy rain, .and many 



thus destroyed, bnt sufficient always 
remain to produce the reappearance 
4>f the pest in conditions of weather 
favorable for its development. 

\i. As a rule, when boshes are 
Attacked by spider blight, no other 
blight tenches them, but aphis has 
bcra aetioed, in Asaam^ at the same 
time, frequently. 

15. But the appearanea of aphis 
simultaneously with spider has not 
been found in any way to diminish 
the latter. 

14. Syringing with thin mud 
and blue elay haM been tried with 
euooess, the resolt following that 
the spider is imprisoned nntU rain 
iifdls and revives the bushes ftou^ 
their stagnant state, and then they 
throw out A brilliaiit green flush, 
fiyringiog with lime water has been 
lonnd i^vantageous too, bnt the 
«pider is found eoon to ra^appear. 
If lime water is used, to be at al| 
A&ctual it must have plenty of 
strength and Firtae. TheDarjeeli- 
jng Ume is poor, and the ezperif- 
jnents in this directum have net 
therefore met with much auooess 
there; yet this remedy is undoubt- 
edly a good one, althongh prefer^ 
•ence may be given to a aolniienof 
mud or bine elay. 

16. The i^plioation of dry lime 
hM not generally proved sucowsful, 
the first shower washing it M the 
leaves. 

16. It seems established beyond 
doubt that spider blight is found 
present on bushes grown in well* 
aaanured land equally as in bushes 
in impoverished eeil. Indeed X)i| 
some gardens the very finest plots 
of plant on the best soib were the 
jrorst a£feoted with spider. It hip 
also been found, in Assam, that the 
blight is most prevalent on slow^ 
growing bushes, high and low. 

17. The weight of testimony 
on this point goes to show thpt /the 
healthieat and jnort vigorona jboshsa 

9 
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are as a rule the first attacked. 
Stagnant plants plucked too soon^ 
or 8u£Pering from unfavourable wea- 
ther, fall also early victims. 

18. It has been noticed that in 
cases where plants were cut down 
almost to the ground, and the prun- 
ings burnt and buried in the form 
of ash^ the pest appeared on the 
new growth. Heavy or light prun- 
ing seems to make little difference. 

19. The evil is undoubtedly 
propagated by coolies and by insect 
agency. On either side of a well- 
frequented path the bushes have been 
found almost untouched, while a 
little way off, towards the centre of a 
plot^ the blight has been found severe. 

20. Little reliable information, 
unfortunately^ can ever be obtained 
from even the most intelligent 
coolies or sirdars. Probably this 
might be otherwise if they were ex- 
presslj cautioned and instructed, as 
far as possible, on the subject. Be- 
ing all day long among the bushes, 
their opportunities for close observa- 
tion are considerable, and it would 
be well to utilize them. 

21. It is questioned by some 
whether heavy rain does wash off 
the spider^ and it is argued that the 
disappearance of the spider in wet 
weather is attributable to the atmos- 
pheric condition being unfavourable, 
simply^ to its existence. It always 
appears^ however, on bushes once 
attacked, when bright, hot stmny 
weather sets in, or when drying east 
winds are prevalent. 

22—23. Thus, the blight once 
present, the rains serve only as a 
temporary relief. The pest remains 
—greatly diminished, if not alto- 
getiier actively absent, in the rains, 
dormant in the cold weather, and 
vigorous in the hot. 

24. The spider may be said to 
attack almost exclusively the old 
leaves, but when the attack is very 
severei and all the old leaves have 



been destroyed, the spiders run up 
the young flush as fast as it grows. 
But this is only where the attack 
has been serious. The hard leaves 
are preferred always. 

25. At all elevations from 200 
feet to between 1,700 and 5,300 
feet. But in the Darjeeling district 
the worst appearance was from 2,500 
to 4,000 feet. Below and above 
these ranges, the attack there has 
been only partial, though rather 
worse at 2,500 feet 

26. The quality of soil appears 
to make no difference whatever. 

27. The spider lives, it has been 
ascertained, only three days. This 
observation applies to leaves which 
have been plucked and watched. 
Possibly on the living plant its 
term of life is longer. 

28. It is established, by the 
observation of the majority of our 
correspondents, that bushes freed 
from spider during the rains, have 
an improved flush ; probably owing 
to the cause that the sap, which 
bad previously been prevented from 
circulating, gets vigour. 

29. It is not proved that ants 
devour the spider, although we have 
heard it so stated. 

SO. In Darjeeling, hybrids were 
found worse affected than the Chi- 
nese variety ; but in cases of late 
pruning, elsewhere, the plants which, 
in a previous year, under early prun- 
ing, had been attacked, escaped, 

3 1 . The edges of the leaf are first 
attacked. These leaves when manu- 
factured become red. 

32. The theory that the cause of 
the disappearance of spider in the 
rains is due to the fact that it has 
by that time deposited its ova, and 
thence after dies out spontaneously! 
cannot be upheld, since the spider 
is present all the year round. 

33. The presence of spider has 
been shown to be altogether inde^ 
pendent, of quality of soiL 
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TEA CULTIVATION. 

By Sigma. 
PART I.— PLANTING. 

I.— Varieties of Plant. 



A GOOD deal of discassion has been 
provoked ia order to discover whether 
all tea plants belong to the same or 
distinct species^ and to what country 
they are indigenous ? It will suffice, 
for all practical purposes, if we recog- 
nise the fact that there are two dis- 
tinct varieties of tea plants^ and 
that one is undoubtedly indigenous 
to India^ while the other was first 
met with in China. From these 
circumstances one is called the 
'^ Assam/' and the other the 
*' China'' plant. 

The Assam plant ia so called from 
its having been first discovered in 
the province of Assam, and subse- 
quently in the neighbouring dis- 
tricts of Caohar, Sylhet^ and Muni- 
pur. It is by far the nobler and 
more valuable variety. In the 
natural state it grows a forest tree^ 
attaining a height of 25 or 30 feet 
in the dense luxuriant jungle of its 
native home. It is emphatically a 
tree and not a shrub. However^ 
for agricultural purposes^ the tree is 
dwarfed into a shrub, capable of be- 
ing pruned and plucked without the 
assistance of ladders. The distin- 
guishing features of this species are 
a single stem, a light ash-colored 
bark, and large yellowish green bold- 
ly-veined leaves of a satin texture. 
When in proper cultivation, this 
plant is a beautiful miniature tree, 
covered with luxuriant glossy foliage 
varying from light green to golden 
yellow shades at the tips of the 
branches. A fully-developed leaf 
approaches a foot in lengthy the stem 
about 8 inches in diameter^ the 
eircumference of the plant round 
the tips of the branches 20 feet^ and 
4be height 4 to 5 feet. 



As is generally the case with 
plants of a superior species^ the seeds 
are smaller and less prolific than those 
of the lower or China variety. The 
tea manufactured from the Assam 
plant is incomparably stronger, hav- 
ing more body and roughness than 
that made from the China leaf. 

The pure Assam variety is called 
indigenous. 

The CAina plant is an inferior 
species introduced into India, Java^ 
and perhaps Japan, from the coun- 
try which gives its name to this 
variety. This plant is essentially 
a shrub, or rather scrubby bush, 
most likely reduced to its present 
condition by neglect and poor soil ; 
for it appears that in China only 
the poorest soils are planted with 
tea. (This circumstance unfortu- 
nately led the pioneers of Indian 
tea to conclude that poor soils and 
steep slopes were those beet adapted 
for tea.) Its characteristics are many 
wiry stems, twigs rather than 
branches, numerous small, darkj 
glossy, scarcely perceptibly-veined 
leaves, seldom longer than i inchesi 
and narrow in proportion. The seeds 
are larger and more numerous than 
in the Assam variety. The tea 
manufactured from China leaves, 
when of a very choice quality, sel- 
dom to be purchased out of Russia, 
has a peculiar delicacy of taste and 
aroma attributable more to the 
laborious and dainty manipulation 
of the Chinese tea-maker, than to 
any inherent virtue in the plant 
itself. Plants, whose ago is to be 
counted by hundreds of years, ace 
highly esteemed for their produoe in 
China and Japan, — ^in this respect re* 
sembling the choice vines of Sarope. 
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Owing no doubt to the variable- 
ness of its native climate, the China 
plant flourishes an evergreen, whe- 
ther at an elevation of 7,000 ieet 
above sea-level, or in tropical forests. 

The hybrid, as its nat&e indicatesj 
ii ail intermixture of the two spe- 
cies of Assam and China. It is the 
most profitable plant in a commer^ 
dal point of view, afl it posscisses 
the oompactness atkd hardy nature 
of the China, together with the 
j^roduotitetiesi, tod generally su- 
perior qualities^ of the Assam plant. 
Naturally^ its distinguishing fea- 
tures are similar to the parent 
Variety it more nearly approaches. 
For industrial eultivatioa the indi- 
genous i^ too delicate, and China 
to6 low. The hybrid is the aurea^ 
fnedioetiiirf or golden meaa. For 
planting oil hill gardens the hybrid 
feihould be a half AMam, half China 
variety. In Mme of the Daijeeling 
gard^ktt an exeelknt dark green, 
lat^e-lei^fed hybrid is to b6 
^mirably adapted for hill 
tlamtations. Where a decent hy- 
brid will not grow to pay, tea bad 
better not be planted with any hope 
of profit 

For platatations in the hot plains 
of Bengjal, the higher er more Assam 
the hybrid is, the better,*^nothing 
fowet than 60 per oent. Assam 




should be permitted. 

However, as little or no scientific 
attention has been paid to the hy- 
bridation of the tea plant, and the 
very existence of hybrids is more a 
happy accident than the consum- 
mation of a well-planned atleoipt 
to introduce a more paying plant 
than either of the natural varieiie0| 
it is almost impossible to have tea 
acres of plant of a nniform class* 
The only practicable way to attain 
this desirable uniformity is to root 
out all low-elass bushes^ and mip* 
plant them with those of the desired 
etandard. This is undoubtedly ad 
expensive expedient, but one whioh 
would in the end well repay all the 
labor and money expended. To 
obviate such labor and expense in 
future, let all proprietoni and mana- 
gers have impressed upon them tke 
value of having in evenr plantatioa 
a patch of plants, well apart from 
the degenerating influence of low 
Chinas and hybrids, of high oltkm^ 
even indigenous, cultivated for the 
express purpose of supplying a 
known class of seed for home iiae« 
Such a plan should especially be 
adopted by the Darjeeling, Terai| 
Chittagong, and other disliriots far 
removed from Assam^^-Hit ptesent 
the only source from whicb good 
seed can be obtained. 



2.— Soil, 



BoxLy or the nppeir stratum of the 
^earth's surface^ is composed of 
bnmus or decayed vegetable matter, 
aand, clay, and mineral substances. 
Every plant requires a particular 
toil or pecnliar cobibination of the 
above-*mentioned constituents suited 
%o the proper development of its 
ibote, woody fibre, bark, leaveSj 
flowers, fruits, and seed. 

The tea plant being grown for its 
kai^ the b<h1 must be suited for its 
hialtby development* A chemical 



analysis of such leaf will show what 
elements are required in the soil 
to produce such foliage. However, 
if we consider the native soil of the 
Indian tea plant, we need not ap* 
peal to chemistry to leam that the 
soil must consist of a sur&ce layer 
of rich vegetable mould on a bed of 
deep loam, such as only forest-eover^ 
ed lands can possess. 

The vegetable mould will Bowidi 
the tender seedling, while its tmp 
root will easily bore its way dowm 
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into tbe friable loam in Bemroh 
of mecbaDioal support and vital 
moisture, which descends some feet 
below the sur&ce during the dry 
season of the year. 

Consequently, forest land is the 
best site for a tea plantation ; jungle 
or scrub and grass land, when no 
other land is procurable. To at« 
tempt a plantation on land denuded 
of everything but stiff clay, by 
wash, or worked out into a sour, 
water-logged puddle, by oultivation, 
18 simply handicapping the specula- 
tion beyond hope of success. It 
will not pay to manure heavily, and 
eat expensive draics before the plant 
oan thrive and give a return. Let 
it be remarked once for all, that tea 
will only pay a decent percentage 
under favourable circumstances. 

Having a block of land to select, 
the site of the actual plantation from, 
the prospecting planter must consider 
tbe question of soil, aspect, slope, 
and water-supply. The description 
of soil required has been already 
pointed out, and the nearest approach 
to it must be looked for. 

Tbe best oipeet is between north- 
west and sooth-east, the more 
northerly the better. The opposite 
points of the compass have too great 
an exposure to sun and dryiug winds. 
Such aqiects, on hill-sides especially, 
will invariably be the cause of in- 



numerable vacancies, and perhaps 
of whole divisions of newly trans- 
planted seedlings dying en ma$$e» 
Except as a last resort, or unless 
counterbalanced by most important 
advantages of soil and slope, a 
southern or western slope should 
never be planted with tea. Utilise 
them by planting thickly with tim« 
ber trees, and thus conserve mois* 
ture. 

Tbe most preferable slope is one 
just sufficient to drain the land of 
superfluous water. Too steep a 
gradieot involves heavy terracing ; 
too dead a level expensive drainage. 
If small undesirable patches occur 
in an otherwise suitable block of 
land, plant with appropriate des* 
criptions of forest trees, instead of 
toiling and spending money, in try* 
ing to make the garden look a sym- 
metrical sheet of tea. The game is 
not worth the candle. 

A handy supply of perennial 
water is a great help in rearing nur- 
series, and keeping alive transplants 
in an unexpected break of dry, hot 
weather, especially when filling up 
vacancies. 

A portable pump, with a canvas 
hose and a fine rose, would have 
saved many a thousand seedlings 
during a period of droughts The 
cost would not be worth considering 
with the result. 



3.— Laying Out. 



IfflTHOB and arrangement are 
essential to the success of every 
andertaking,andperhapsin no branch 
of agriculture are they more neces- 
sary than in one, where one or two 
Europeans have to guide and check 
tbe work of hundrods of ignorant 
and generally perverse coolies. 

In order to exercise a proper 
supervision over a plantation of any 
extent, e^>eoially in broken or hilly 
gioond, it is absolutely necessary 



that (1) there be a series of blocks 
of plant; and (2) that there be 
decent bridle paths connecting them 
together. 

A plantation should be divided 
into divisions and sections. The 
former to consist of 50 acres, and 
tbe latter of 10 acres, or as near 
to these dimensions as the nature of 
the ground will permit. 

On the Himalayas, the hill side 
is usually cut up into strips by 
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water-courses^ running from . top to 
bottom in a pretty straight direction. 
On a hill side or sloping ground, 
having determined upon the acreage 
of the year's work, and selected the 
site of the future plantation, cut a 
level road^ 8 feet wide, along the top 
of the intended plantation. At a 
distance of 220 yards lower down 
the hill^ cut another of the same 
width and parallel to the top road, 
and a new and lower one every 220 
yards. An acre being 220 yards 
long and 22 yards wide^ or ten chains 
by one chain, the land enclosed 
between two of these parallel roads 
will give the length of an acre. At 
every 220 yards along the parallel 
roads place a stake. Connect these 
stakes by a road cut straight up and 
down hill. Thus, the entire plant- 
ation will be cut up into blocks 220 
yards square, or 10 acres in extent, 
marked by roads. The number of 
sections between any two parallel 
roads will form a division. The 
above arrangement may seem impos- 
sible on many hill sides or broken 
country, but a little patience and 
determination will enable a very fair 
imitation of this chess-board system 
to be followed. Of course^ the planter 
like the tailor, must cut his plantation 
according to his land. One thing, 
however, should never be lost sight 
of in laying out roads on a hill 
estate, — that the shortest line is the 
straightest, and will invariably be 
the one selected by the cooly, through 



jungle or tea if necessary, in spite 
of the most elaborate system of 
easy gradients. The planter, for 
his pony's comfort, can cut zig-zags 
{goomt%e8\ but lot him start with 
the straight road as his base of 
operations, and leave it free for bis 
coolies. Bridging hill streams is an 
expensive and generally useless labor. 
Merely level the bed with large 
slabs of stone so as to form a level 
causeway or ford without in an way 
obstructing the waterway. 

Vor flat lands the for^^ing plan 
is the most obvious and practicable, 
only that the roads should be 15 
feet and 10 feet wide, to allow the 
passage of carts for collecting fuel, 
charcoal, manure, and even the leaf 
from the pluckers in the middle of 
the day. The want of roads lead- 
ing to every section of a garden of 
tea is the cause of that portion be- 
ing overlooked by the planter. The 
consequence is, bad cultivation and 
worse plucking, both of which throw 
back and sometimes ruin the bushes. 
Every planter of any experience 
knows that those portions of the 
garden adjacent to roads are invari- 
ably better treated by the coolies, 
for obvious reasons. 

In selecting a site for a factory 
in hilly country, it must never be 
forgotten that a little forethought 
will make abundant water sooner 
available for driving all the machi- 
nery ever likely to be required in 
manufacture. 



4.— Preparation of Land. 



The truth of the old saying, *' As 
you sow 80 you shall reap,'' cannot 
be better exemplified than in the 
results obtained from well and badly- 
prepared land under tea. The com- 
parison of bushes grown on well- 
cleared^ deeply-dug, thoroughly- 
exposed soil, with those grown on a 
merely scarified piece of land^ will 



make the advantage of the dearer 
system over the cheaper manifest te 
the dullest comprehension. 

Plantations are made with two 
objects: One, the profitable pro*i> 
duction of a valuable article of com- 
merce ; and the other, the deluding 
investors into buying a oertaia 
number of acred of plant Accord* 
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ingly^ the land is either properly 
prepared^ or merely scratched and 
the seeds thrown in^ or the seedlings 
stuck in anyhow — quality and Quan- 
tity being the respective ends in 
yiew. 

Having marked out the piece of 
land to be planted out by the level 
and sectional roads^ cut down all 
undergrowth and saplings, if in 
forest land^ and all the scrub if on 

i'angly land. £ach class of eooly 
las and understands his own way of 
clearing land best ; let them follow 
it. Having cut down all the jungle 
immediately after the rains^ let it 
dry thoroughly ; and then on a 
windy, sunny day fire it in strips 
about 50 yards wide and the entire 
breadth of the clearing ; collect all 
thecharred debris and re-fire, — every- 
thing movable being burnt. Grub 
tn> every stump by the roots and bum 
inem. This may seem a useless 
piece of expense ; but if the land 
is to be deep dug, the soil must be 
rid of the net-work of roots round 
erery stump. If the lines of tea 
bushes are to be regular and uni- 
forsi, the obtruding stumps must be 



removed. The land being free of all 
jungle and roots^ dig withthe khodalee 
to a depth of at least 8 inches, and 
thus break the crust of the earthy 
and expose the myriads of roots. 
These should all be freed from earthy 
gathered in little heaps and burnt as 
the stumps and larger roots have 
been. If the roots are very numer- 
ous, as in grass land^ after the first 
breaking up of the soil with the 
khodalee, dig all over again with the 
digging fork^ or grope^ with 14-inch 
tangs^ and a spread of 10 inches — 
the finest agricultural implement in 
the world I The use of a khodalee 
for removing roots is not recom- 
mended ; for being a cutting instru- 
ment^ the grass roots are chopped 
up^ and every little piece^ as a rule^ 
produees a clump of grass, while the 
fork pierces into the soil and loosens 
it, exposing long pieces of root, 
which can easily be gathered and 
burnt. The above method applies to 
flat or moderately sloping land ; but 
if the land is steep, U must first be 
terraced KmSiihsa dng np with khod^ 
alee and fork. 



5.— Lining and Staking. 



Thb surface of the land having 
been eleared of jungle, and the sur- 
face soil broken up and freed from 
roots, it becomes necessary to pre- 
pare the actual spot where the future 
bush will grow ; but whether it will 
thri9€j altogether depends on the 
way its home has been fitted for its 
reeeption. Taking a perfectly straight 
boundary road, or, in the absence 
of one, a line laid right through the 
plot as a guide, begin laying down 
parallel rows of stakes. To get the 
stakes in a line and equidistant, a 
thin rope, about 60 yards long, and 
knotted at equal distances, must be 
stretched by two men, each of whom 
with a roo^ measures the same dis- 



tance from the guiding road or line, 
and along this rope at each knot a 
stake is thrust in lightly. On a flat 
piece of land the stakes should pre- 
sent themselves in straight rows 
from every point of view ; but on a 
slope, the hnes should be parallel 
and equidistant, though, owing to 
inequality of the land, the indivi- 
dual stakes in each line may not 
correspond in position with those in 
the next. If the planter is particu- 
lar, and can spare the time, he should 
personally lay out the stakes at 
either end of the rope ; so that the 
coolies, having these stakes to guide 
them, can easily lay down the inter- 
mediate ones. 
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Eaoh stake marks the exact spot 
where the fature bush will stand. 
If the plants are to be pretty close 
in line, or anything^ under 8 feet 
apart, the easiest method will be to 
dig a trench^ 18 inches deep and 12 
inches wide, throwing the soU be- 
hind, not outj so that tlie line of 
stakes will fall right down the mid« 
die of the trench. The cooly should 
earefully replace the stake. The 
value of trenching land, and, if pos* 
eible burying in neighbouring weeds, 
ashesy refuse, &c.y is too well known 
to require comment. 

However, if the plants are to stand 
well apart in the lines 4 feet or more, 
then it will perhaps be quicker and 
cheaper to dig holes with the stake 
for a centre ; but the question can 
easily be settled in favor of the quick- 
er or cheaper method by setting a 
gang of ten men to dig trenches, 
and another ten to dig holes, 
and seeing which gang covers more 
ground in a day's work. 

The holes will require particular 
tools, but the trench the ordinary 
khodalee; which is another consi- 
deration in deciding for one plan or 
the other. I would strongly recom- 
mend trenches. In order to test 
the depth of the digging, whether 
in holes or trenches, each superin- 
iendent should be supplied with a 
•tick, about the length ofanordi-* 
nary walking stick, but tapering 
firom a nicely-rounded head to a 
•harp point. At £0 inches up from 
the sharp end, a hole should be cut, 
and a cross piece passed through. 
Thos, a man, walking dawn a trench 
or line of holes, pushes his stick 
into the newly dug soil, and, if his 
rod sinks in up to the cross pieee, 
lie is certain that a pix^r depth 
haa been attained. An (ordinary 
carpenter will make a dozen of these 
standards a day. A hard close- 
graisedwood should be chosen, or 
the points will easily blunt and 



splinter. The heads should be nioely 
rounded to fit and not hurt the 
palm of the hand, as the stick 
requires to be used thousands of timee 
daily. 

On slopes, the lines of bushes 
should invariably run aeroiB and 
not up and down hill, unless wide 
planting is done on terraced land, 
when the lines should run perfeetly 
straight up and down. On all slopes 
there must be wash or abrasion of 
surface soil, especially, if dug up, 
caused by rain water. If the bashes 
are planted pretty closely in line 
across a slope, thin roots and atems 
will naturally hinder a good deal 
of wash ; while, if planted up ai^ 
down hill, the space between the 
plants being deeper and more dng 
than in the lines, the rain water 
collecting will rush down and soon 
establish cleanly^owashed gntters tp€ 
itself. This laa of soil msery year 
means the eerkun ruin of the galtdes^ 

When the troches or holes &&▼• 
been dug, a cooly with a mallei 
should dnve home the stakes braalyy 
as they are required to indicate the 
position, and thus piotect th« Utde 
seedlings for the first year at leasL 

The distances at which the bushes 
are to stand depend on the slope of 
the ground and the dass of seed 
used. The steeper the slope the 
doser the plants «h<nild be in line^ 
ranging from 2 to 4 feet apart as 
the slope decreases. An ordinarf 
hybrid on fairly flat land will Im 
found to answer best at 4 feet apart 
in the lines. A uniform distance, for 
all gradients of 4 feet between tibe 
lines, will allow room for fair culti* 
Tation and development in tke 
bushes. 

For high class hybrids (^dis- 
tances each way should be increased 
by a foot, light and air being as 
necessary to the hedthy condilaon 
of a plant as to that ^ a human 
Plants should never be 
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placed 80 close together as to ex- 
clude either. Covering land thicklj 
with tea bushes with the object of 
checking the growth of weeds abont 
them will simply end in their check* 
ing and choking each other; for 
instead of healthy^ well-developed 
boshesi the result will be that the 
gronnd will be covered with star- 
velin^y which will give a grand 
promise in the first few years of 
their existence; but the weak-minded 
planter will soon enough discover 
(hat his greed has caused him to 



over-reach himself. No man with 
a grain of common sense wonkl ever 
adopt elump or Aedg^ planting. He 
would know better than to expect a 
few square inches of soil to nourish 
a tea busk Let any one hankering 
after such folly look into the tangled 
scrub above ground and matwork 
of roots below ground an overgrown 
nursery degenerates into^ and he 
will get a pretty correct idea of 
what his clump or hedge planting 
would come to in the third or 
fourth year! 



d— Sowing at Stake. 



. Thbbs are two methods of cover- 
ing a tea garden with plants— one 
by which the seed is sown, and the 
other by which the seedlings are 

}>huited out in the fields. The 
brmer of these plans is known as 
Souring at Stake, or in nlUy the 
latter as Trantplanting, Both plans 
bave their advantages and disadvan- 
tages; but, as the former is in- 
applicable to the majority of tea 
districts, owing to excessive heat 
and drought in the spring and 
mammetj no lengthy bsJancmg of 
the prot and ami is necessary. It 
win snfiioe to state here what will 
be apparent when the two methods 
are fully explained ; that sowing in 
mh$ is the qcicker, simpler^ and per- 
baps cheaper method^ while trans- 
planting^ is much slower^ more risky, 
and undoubtedly cannot produce such 
fine young plants as sowing once 
iUid for aUj and never disturbing the 
seedling by transplanting it from 
nursery to the field. However, as 
I^atnre has distinctly defined the 
limits within which each or both 
mjttteam may be put in practice, the 
planter has only to learn which one 
IS qpplioable. 

It has been explained how the field 
is prepared^ lined^ and staked, and 
the expression " Sowing at Stake'' 



easily explains itself to mean sowing 
seeds round about these stakes. The 
soil^ to a distance of eight or nine 
inches round these stakes, having 
been already dug, either in trenches 
or holes, is loosened with a hand-fork^ 
or koarpie^ and finely pulverised to 
a depth of six inches, and the seed 
sown in this spot. 

The seed, plucked as late as 
possible, abont the beginning of 
November, is shelled or released from 
its outer capsule, similar to that of tL 
walnut, and generally containing 
two or three seeds, by being thinly 
spread out in the factory verandah 
or in an open shed until the capsule 
splits, auil allows the seeds to be 
disengaged by women or children. 
The common practice of spreading 
out the seed in the sun to split thd 
capsules, is not a safe one ; for, if 
the son be allowed to more than 
split the capsule, it will injure the 
vitality of the seed by malung the 
kernel oily and yellow. 

Some of the roost productive 
plant the writer has seen was 
raised from seed at stake ; but the 
seeds were sown, capsule and all, 
exactly as plucked from the tree, 
at a depth of about five inches below 
ground. Of course the seeds were 
much longer germinating; but had 

10 
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they been shelled^ they would most 
undoubtedly have been destroyed 
by heat and drought. The experi- 
ment is certainly worth trying- in 
such districts as Chittagong and the 
Doon. 

On being shelled^ the seed should 
immediately be carried off in covers 
ed baskets^ and sown either at stake 
or in the nursery bed. The usual 
practice is to put two or three seeds 
at each stake^ so as to ensure one 
seedling at least. If all succeed, 
the one or two surplus ones can be 
lifted and transplanted elsewhere. 
In sowmg seed, whether in situ or 
in nurseries, the greatest care must 
be taken to ensure the seed being 
placed in a proper positiariy that is, 
with the eye or scar, caused by de- 
taching the seed from its capsule, 
and corresponding with the human 
nayel, pointing to one nde. The 
reason why this position alone is 
the proper one is, that the roots and 
stems of plants, whose seeds are 
dicotyledonous, have two cotyledons 
or lobes joined together at the eye, 
emerge from this eye into the 
ground, or upwards, at right angles 
to the seed. Consequently, if the 
eye is put facing exactly up or down 
instead of sideways, either the root 
or the stem, or very likely both, 
will have to curl quite round a semi- 
circle to get into or out of the 
earth ; and it stands to reason that 
a distorted root or stem cannot 
nourish properly, or grow into a 
symmetrical plant. Besides, if it 
is necessary to transplant the seed- 
ling, as from nursery beds, the 
curled root will infallibly be snap- 
ped, and the seedlings be completely 
ruined. 

To ensure seeds being sown at 
proper distances and depths, the 
simplest method is to use a dibble. 
This instrument is made by mor- 
tising a flat piece of wood, three 



inches wide and two thick, and the 
required length, to allow of a row of 
pegs, three inches in diameter, 
tapering down, for four inches into a 
blunt point to be fixed by tenons 
and trenails at the proper distances, 
measuring from point to point. For 
example, a dibble to sow in situ with, 
must have two pegs, six inches from 
point to point, with a notch cut in 
the horizontal piece of wood exactly 
midway. If a handle is also mor- 
tised in and shaped like a spade 
handle, a coolie will place the notch 
touching the stake, and press the 
horizontal wood with his feet, like 
a spade or digging-fork is pushed 
into the ground ; two holes will be 
formed, three inches on either side 
of the stake and about three inches 
deep. The wood of the pegs should be 
the hardest and closest grain pro- 
curable, and turned on a lathe. Such 
a diible would cost ten or twelve 
annas. The seed having been pro- 
perly placed, and not thrown anyhow 
into the dibbUAxol^j should be co- 
vered over with a handful of vege- 
table mouldy scraped up from off the 
surface of forest land or from among 
the roots of wild plantain-trees. A 
handful of leaves or innocuous grass- 
stems, placed over the sown spot, 
and kept down with a clod or hand- 
ful of earth, will complete a perfect 
operation. Let disbelievers only try 
how easy such a system of sowing 
seed really is, and think how emi- 
nently successful it mM<t be^ and thejr 
will, like the Bishop's scoffers, stay 
to pray — or rather, practise. The 
seed once sown must be left undis- 
turbed until the weeds appear^ and 
the seedlings are big enough not 
to be unnoticed or negligently 
pulled up by the women and children 
employed to weed them. Watering 
seed at stake is impracticable, except 
at enormous labour and cost : and 
irregularly-watered seed will sorely 
faU. 
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7.— Nurseries. 



It has been shown that there are 
two methods of coveriDg a tea-field 
with bnshes ; viz,^ sotoing at sUikey 
and transplanting. For the former, 
•eed is required ; for the latter 
operation^ seedlings : and the beds in 
which these are raised, are naturally 
called nurseries. 

It will readily be conceded that, 
aecordiug to rearing, future develop- 
ment takes place : therefore^ get the 
best seed procurable^ and rear fine 
seedliDgs and develop productive 
bashes. The first care of a planter 
when he has selected the locality and 
soil of his future plantation, is to 
elect proper sites for his nurseries ; 
for nurseries he must have, whether 
he^ sows at stake^ or transplants, to 
raise seedlings to supply the places of 
those seeds that do not germinate, 
or those plants that die and cause 
vacancies. 

The essentials of a nnrsery-site are : 
( 1 ) proximity to a perennial water- 
anpply, ( 2 ) perfect drainage, ( 3 ) 
soil fair, but rather stiff than other- 
^f^^f ( 4 ) protection from drying 
winds, and ( 5 ) shade. Of course 
all these requisites can be artificially 
anpplied to any site, but a little fore- 
thought and trouble will generally 
enable one to find a desirable piece 
of bottom land or hollow near some 
stream or marsh possessing all the 
above detailed advantages. 

Nurseries must be made with the 
object of supplying two classes or 
sizes of seedlings : ( 1 ) little ones, 
six or seven inches high and as many 
months oldj (2) large plants 
eighteen or twenty months .old, 
and about as many inches high, 
wheii tapped for transplanting, to 
replace those seedlings that have 
died in the spring and summer follow- 
ing thd first transplanting. The 
first^ description of nursery msy be 
called a supply^ and the second a 
"rtservi, on0. 



Some planters imagine that a 
piece of ground dug some six or 
eight inches deep, the clods broken^ 
a few roots picked out, divided into 
beds, the seed spread out in a layer 
as thick as it will lie, and covered 
over with an inch or two of earth, is 
the entire art of making a nursery I 

The plot of land selected should 
be cleared of jungle, ( not clean« 
stemmed shady trees), burnt and 
stubbed; the side roots of the 
shade trees within eighteen inches of 
the surface should be chopped off 
close to the stems. The whole plot, 
which should be a regular figure, a 
square or oblong, should then be 
dug to a depth of eighteen inches, 
and every particle of jungle and 
grass-root removed, and the soil 
pulverized. Make a raised walk, 
three feet wide all round the plot, 
and lay out the space within in 
beds, five feet wide, with paths one 
foot wide between them ; the earth 
of the path being excavated to a 
depth of six inches, and spread even- 
ly over the beds. Each bed must 
be perfectly level, though the plot 
may and should have a slope enough 
for perfect drainage. Two lines 
should then be stretched along the 
length of each bed, six inches from 
the edges; and along these lines, 
slips of bamboo, eight or nine inches 
long, driven firmly in every six 
inches for a supply y and every nine or 
twelve inches for a reserve j nursery 
bed. These distances can be very 
easily marked by long strips of 
bamboo notched at regular intervals, 
laid along the lines. A long dibble- 
stick, without a handle, with pegs 
every three inches for supply, and 
nine or twelve inches for reserve^ 
beds is then laid across the bed, the 
notches at either end of the stick 
corresponding with a pair of the 
bamboo pegs, and firmly pressed 
down with both feet by a coolie. In 
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each hole a coolie^ from either path 
as far as he caa stretchy will pro- 
perly place a seed and fill np the 
holes. Thus the seedlings will standi 
the supply ones six inches apart 
between the lines and three inches 
apart from one another^ and the 
larger reserve ones will each stand 
nine or twelve inches apart both 
ways. 

Too much shade should not be 
given the nurseries, as seedlings 
grown in darkness and damp will 
be weaklings, and will die in large 
numbers when planted out in the 
broad glare of day. If natural shade 
be not available, a littering of paddy •< 
atraw or cut grass, to be thinned to 
a minimum^ is advisable. Another 
jplan is to place grass iatiies, run* 
ning nearly east and west, down 
the paths, so as to intercept the rays 
of uie sun during the greater part 
of the day. The practice in vogue 
in Chitt^gong, of building Ibsit- 
topped, walled-in sheds over nurse- 
ries, is most objectionable. 

The true object of shade should 
be to prevent too rapid evaporation 
of moisture. In addition to shade, 
|t will be necessary to regularly 
water the beds, with garden waters 
ing pots, every week during dry 
weather. 

Flooding nurseries is injurioup 
before the seedlings are above 
groupd : a liberal sprinkling is alj 
that is necessary. 

The plants m a nursery should 
begin to appear above ground about 
two months after the seed is sown, 
A bug, like a lady-bird, is very fond 
of gnawing round the green tops 
of five and six-inch high seedf 
Ungs^ causing them to droop am} 
wiUier. New shoots developing 
from the bases of the lower leavef 
cause the seedlings to bush prema- 
turely. These bugs should be picke4 
off by women and children, and 
killed as spou as the first batch grp 



seen. Crickets are a more serious 
pest, as they bite o£f the tender 
stems, and retire to their holes at 
night. It is impossible to catch 
them, and yery laborious and slow 
work digging them out The best 
plan is to flood the nursery and 
drown them. 

It is not often that the planter 
has choice seed of his own grow- 
ing, or can get bis reqnirementa 
supplied by his next-door neigh* 
hour. He is generally obliged to 
send a long way, into another di»r 
trict perhaps ; and in the case of 
the Darjeeling, Kumaon, the Dears, 
B^ngra, and Uhittagong plantations, 
not to menticm the Arracan, Madras, 
and Ceylon gardens, a month'f 
journey or more for bis seed. As 
the best seed, on the plantation it- 
self where it has been grown, caa^ 
not be depended upon to yield mnob 
more than 80 per cent, of fine plant, 
it is dear that something dionld 
be done to avoid spending as mock 
time, labour, and money, on nou<^ 
germinating as on germinating 
seed. Therefore, a test should 
be instituted which could, in same 
measure at least, separate the ob# 
kind from the other. Aa aeed 
alters in weight, aocording as it is 
good or bad, using these terms in the 
sense of germinative and non-germi- 
native,so the test id weight mqs( 
be employed. Accepting, for ob- 
vious reasons, the fact that good 
aeed is heavier than bad seed, w^ 
can easily separate the light froni 
the heavy ones by plunging them aU 
into water, just as eggs are tested. 
Those that sink are ^pod, tho»e 
thnt Jloat are doubtful, if not really 
worthless. Having tested the iroaa, 
skim off ibe lig^t ones and re*soak 
them ; those that sink have n ohaace 
of germinating, and can be put cat 
in a sevarais nursery pretty tbid^ 
in drills, three inches apart, apa 
nearly touching each other. l!iif 
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good Boed tboald then be examined, 
oy oraoking^ a score or two, to see if 
the kernels are much shrivelled. If 
thej are found to fairlj fill up the 
shell, and are nice and crisp when 
crushed, sow at once ; but in case the 
kemeh are shrivelled and yellow- 
ish, and rattle in the shell, they 
must be swelled and partially germi- 
nated previous to being sown in the 
nnrsery beds. Have a pit dug near 
the nnrsery, about three feet wide, 
one foot deep, and any reasonable 
length. Place the seed in layers, 
one seed thick, with alternate layers 
of earth, two inches thick, and water 
the entire mass liberally. In a few 
days the brown hard shell of the seed 
will have cracked on one side, show* 
ing an amber-colored streak of ker- 
aal. Sueh split or partially ger« 
minated seed must be separated from 
the mass and immediaUly sown, and 
the nursery beds watered, so as not 
to cheek the germination in the 
•lightest decree; while the nnsplit 
seed can be recovered and watered 
until ail have split and been sown. 
However, this must not be attempted 
with seed for sowing at stake, as 
they cannot be watered as in a nur* 
aery, and are sure to be sucked dead 
by the dry earth into which they 



As to the quantity of seed and 
area of nursery-bed needed for an 
acre of bushes, a few general hints 
must suflSoe to guide the planter to 
make his own calculations. The 
number of hushes in an acre, planted 
four feet from one another either way, 
is 2,722. To supply such a num-* 
ber, there must be raised about 8,000 
seedlings in the nursery-bed. The 
seeds in a tupply nursery being six 
inches apart one way, and three 
inches another, each seed takes 
eighteen square inches of room, and 
8,000 would require a piece of 
ground, including space for patlis 
and the unsown foot of the bed, one^ 
hundred feet long and six feet wide. 
And taking a mound to contain about 
18,000 good seeds, it would require 
one hundred by thirty-six feet for a 
mound of seed, and a nursery 216 by 
100 feet for 100 acres of plant. 

However, there should also be 
a reserve nursery made, say to 
supply an estimated failure of 10 
per cent of the seedlings trans* 
planted. Consequently, according 
as the diitances m a reserve nursery 
were six by six or nine by nine, or 
twelve by twelve inches, so 112 or 
255 or 450 square feet of nnrsery 
would be needed for an acre of 
bushes. 



8.— Transplanting. 



Hatiko raised a lot of vigorous 
•eedlings, six to eight inches high, 
it will be necessary to remove them 
from the nursery-beds, where they 
sronld oramp and stunt one another, 
to their final home in the tea-fields 
aa soon as the rains have saturated 
the mnnd. The holes or trenches, 
whidi have already been dug and 
einked out, will require to be hand* 
weeded, and the less-dug land be* 
twevitbem lightly hoed over, so 
Ifaat the seedhngs may have a fair 
ftortvith the wesds, wbieb will io- 



crease in vigour and numbers as 
the rains continue. The fields must 
all be freshly stirred and weeded just 
before tlie rains commence, — for a 
day lost in the transplanting season 
means a week's loss of growth to 
the seedling ; and were the first aix 
weeks of the rains to be lost, it 
would be tantamount to the loss of 
a year's growth. This estimate may 
at first sight seem overdrawn, but 
let any planter compire plants trans** 
planted in June with those put oat 
in August, six monihs after being 



TEA CULTIVATION. 



( 78 ) 



T&ANSPLAKTINa. 



pnt oat, that is^ in Febmarj, — the 
Jane plants will be well-grown 
thriving little boshes^ while the 
Aagnat plants will have hardlj a 
new leafy and a serioas percentage of 
them will die in the ensoing summer. 
The canses of sach different results 
are obvious. The seedling put out 
in June is a small one ; consequently 
it was easily lifted out of the nursery, 
and was better transplanted in every 
way than the August one, which 
had a much longer tap-root, was most 
probably injured in being lifted, or 
was bent and altogether badly 
boused in its new abode. The June 
seedling sustained a gentler shocks 
and recovering, easily pushed its 
roots de«> and wide during six 
months when the earth was easily 
penetrable ; and these probably put 
out four or six new leaves, when the 
August one was newly transplanted 
and was trying hard not to die of 
the shock to its oitire system. How- 
ever, it manages to live, and just 
begins to push out its roots when 
the rains stop; the ground becomes 
hard and the weather becomes cold ; 
and then good-bye to all growth, and 
a struggle for htLte existence com- 
mences. Meanwhile the June seed- 
ling, now developed into quite a 
respectable little tree, manages to 
live very comfortably tlirough 
winter and summer, being able to 
reach moisture with its longer tap- 
root. 

However, to return to the business 
on hand, — IVansplaniinq. The nur- 
sery having been equally saturated 
with the rest of the land to be plant- 
ed out, and having been kept scru- 
pulously weeded and the crust open 
for the past months, a trench is dug 
at the end of a bed, about six or 
eight inches wide, and two inches 
deeper than the longest tap-root ; a 
long four-pronged fork, fourteen 
inehea tongs wi& a breadth of ten 
indiesj is poshed straight in, right 



in the middle of the space between 
the first and second line of seedlings, 
and when deep enough, pushed for- 
ward towards the trench, when a 
clod, containing three or four seed- 
lings, topples into the trench, but is 
just saveid by a coolie who picks it 
up, divides the clod equally, and, 
gently squeezing the rather stifiE 
clay, raises each plant into a cone, 
deposits it carefully in lai^e shallow 
baskets, with all the balls of eartli 
inside, and the little plants in a fringe 
all round the edge. The forker 
keeps on row after row in regular 
order, never treading on the plants, 
but standing in the side path and 
disengaging half the row from one 
path and half from the other. As 
soon as a basket of plants is col- 
lected, it must be immediately 
carried off to the transplanters, who, 
kaorpiB in hand, make holes large 
enough to admit the ball of earth 
round the plants, which being placed 
upright, the eanh is replaced and 
firmly pressed down all round. Oare 
should be taken not to imbed the 
plants right up to the collar, aa the 
earth is sure to sink, and the plant 
will be buried too deep by the end of 
the rains. 

It will be seen from the above, 
that, if a plant is properiy lifted oat 
of the nursery, with a fSur amount 
of earth round it, but little care will 
be needed to transplant it properly ; 
but it often happens, that the nor- 
sery having been badly made, and 
the seedlings cardessly lifted, they 
are received by the transplanter 
without any earth round about the 
roots. In fact some planters send 
the plants tied up in bundles like 
bunches of carrots, and trust than 
to the tender mereies of the trans- 
planter, to be stock into badlj^i^ 
land anyhow. 

If it should hi4>pen that the seed- 
lings are bare of earth roand 
roots, the transplanteralioald dig 
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koorpie into the earth ; and^ working 
it backwards and forwards^ make a 
wedge-shaped opening. Into this 
the plant should be carefully intro- 
duced, with the tap-root as straight 
as an arrow, and the earth firmly 
pushed back into position. A tea 
plant will stand a good deal of ill- 
treatment, yet there are limits to its 
endarance. If possible, trausplantr 



ing should be carried out under 
constant European supervision, and, 
in default, the most careful, though 
slow and plodding, native on the 
estate should superintend and be 
held solely responsible. Remember^ 
no after-care will compensate for a 
badly-planted lot of bushes. Qood 
luck may befriend in all others save 
this one great operation. 



9. — Filling 

Thb filling up of vcieancies is one 
of the hardest and most thankless 
tasks the planter has imposed 
on him. The old saying, '* pre- 
vention is better than cure," 
18 nowhere better illustrated. The 
balk of vacancies are undoubtedly 
due to careless planting at the very 
outset. If all that care and labor 
could do to preserve plants in the 
first and second year of their ex- 
istence was done, there would be 
about ninety per cent, less vacan- 
cies to complain of. Lengthened 
and severe drought of course is a 
calamity which no forethought or 
trouble could successfully cope with ; 
but the poor seedling's careless trans- 
planting, and the unchecked ra- 
vages of insect pests, should cer- 
tainly not, as they very often are, 
be allowed to be causes of patchy 
unproductive fields of tea. A cer- 
tain number of vacancies or deaths 
among the best-planted acres must 
be inevitable. Some three to five 
per cent, may be completely beyond 
the help of man, and a certain per- 
centage of plants will degenerate 
and certainly occupy a place, but yet 
be quite unproductive. However, 
the fact remains, that whatever be 
the cause, fully ten per cent, of an 
entire plantation must be replaced 
or replanted almost yearly. This 
may seem inapplicable to certain 
aplendid-looking patches or few acre 
plot8| bot let an acre's full enumera- 



UP Vacancies. 

tion be made of plants fum est or 
unproductive for some reason or 
another, and the above estimate will 
be more than confirmed, it is much 
to be feared. If, as soon as the 
transplanting is finished, the newly« 
put-out plants be carefully exa- 
mined and persistently filled up with 
the best seedlings from the supply 
nurseries during the remainder of 
the rains, and from the reserve ones 
the second and third year, a very 
fair lot of plants of the right sort 
and number will be the result. Let 
extra trouble be taken with the lift- 
ing, planting, weeding, and perhaps 
watering, of a seedling placed in a 
vacancy ; the chances are, there will 
be no cause to grumble. 

However, the most troublesome 
and fruitless task is to fill up vacan- 
cies among large old bushes. Be- 
fore commencing the actual work 
of replacing the missing plant, it 
would be as well to discover why 
that plant died ? If it was washed 
out, all the soil that a seedling could 
possibly live in must have been 
washed away as well. If white-ants 
destroyed the old plant, its surround- 
ings, viz., clay, denuded of an 
upper layer of mould, must be favor- 
able to the seedling being attacked 
as well. If grubs cut up the old 
roots, they will then more eagerly 
devour the tender new ones. In 
short, the tender substitute is more 
than ever liable to be also destroyed. 
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Therefore, we mast try mod remoYe 
the cense of dceth before Tiakin^ a 
new plent. If the slope on whidi 
the plants haye washed off is to be 
replanted, it most either be terraced 
or re-eorted, or perhaps both ; for it 
is ne possible nse patting a seedling 
to be starred on asnbelratom of 
hard day. If white-ants have 
killed the former plant, dig^ oat 
what remains of the M roots and 
stamp, fill the hole, preTioasly limed 
with fresh moald and manure. If 
proemable, plant in it a healthy 
seedling, and keep it carefolly hand- 
forked. If grobe hare eaten the 
old roots, exterminate them first, re- 
plaee the moold if neeessary, and 
be eontinoally on the look-oat for 
the leares of the new plant looking^ 
ydlow; fi>rif they do, the grabs are 
at their former tneks again. 

Not only most the most praeti- 
eaUe expedient of sowing seeds, or 
preriondy transplantiBg seedlii^;s, 
into basketa, flower-pols, earthen or 
bamboo tabes, whiidi again are 
bodily pat into the vacant Imles to be 
filled op, be praetised, bat the planta 
most be protected when oiiee they 
haTe been pat oot. lliree stakes 
driven firmly in and tied together at 
the top, or bamboo bottomless bas- 
kets pegged down, or merdy asingle 
atakcj most be placed to mark its 



presence ; bat all soeh plants mast 
be specially hand-woeded and kand- 
ibrked, prerions to the general hoe- 
ing the neighbonring bashes reeeiye. 
The coolie when hoeing is dther 
mnch too basy or too cardesa to 
notice the little fdlow, and it is 
dther chopped down or dog np, and 
thos ends all the poor pianter'a 
hopes I 

Large deep holes, firedi moald, 
continnal hand-weeding and protec- 
tion firom rode assanlts, in order to 
enable the young stranger to cope 
with its big neighboan with any 
chance of sdf-preserration, most be 
an axiom in filling np TaeaneiiSB. 
All this troable mast be taken to 
avoid the stanted, seed-laden, de- 
generate OTer-grain seedlings tliat 
one so often sees trying to do doty 
for a defonct bash. 



When fame patdi^ are 
pletdy bared by wash on a dope, or 
killed by stagnant wattf at tlie roots 
in a hoOow, the terracing and r»« 
sdKng of the one, and the dioroogh 
draining of the other, beeomea a 
matter of soeh labor, time, and ex* 
pense, that it becomes a qaestion if 
it woold not be more profitable to 
pat oot a new plot than to refill 
the bare one. The former wooU 
certainly be the more satisfiwtory. 



la— Terracing. 



Taaaacnraseems soeh a simpleand 
anre remedy for the totd check of 
wash, better coltiTation of the plenty 
and otflixation of otherwise onprofit* 
able, ateep, thoogh rich, land, that 
it is wooderfol how tew plantere will 
resort to it, or even entertain the pro- 
pQsaL Terrmdrnf^ or redodng the 
ateep alope of a hill to a aeries of 
little flats, or conrerting it into a 
g^antie flight of stepe, is really a 
wiy easy and, in the long ran, if 
aoiattheootset^ a cheap operation. 



A week's patient practiee and stand* 
ing orer will enable a gang of eoo- 
liea to terrace a hill sidb pretty 
nearly as fast as thej canatnbaad 
hoe it for the firot tiaae aftsr 
and horning the joagleu 

The land haTOg been cleared _ 

axe and fire, and all atraight aapKif;;^ 
on it carefolly praserved,Ae lead^M^ 
of a gang of foor or aix eooBea wmSt 
oomoaenee hoeing a forrev, as kfWMf 
asposdble,on the hi gh ea t partn/ 
the alope. The man immediate^ 
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after him, guided by the furrow, 
will dig large clods and lay them 
parallel to the furrow^ three and a 
half or four feet lower down the hill. 
These clods will mark the face, the 
furrow, the back, of the terrace. 
The two or three coolies coming next 
will dig the earth between the furrow 
and the line of clods, and drawing 
it towards them will form the terrace 
itself. These men must utilize 
every sapling and stump that comes 
in their way to hold up the face of 
the terrace, by using the stumps as 
pegs, and the saplings, now cut 
down if too numerous, as horizontal 
supports, resting them against the 
stumps. The last man of the gang 
will cut the back of the terrace in a 
slight slope, and will generally dress 
the surface of the terrace, breaking 
down clods and filling up hollows. 
As soon as the gang have got a little 
ahead with their terrace, a similar 
gang will commence another terrace 
immediately below and parallel to 
the first one, and so on right down 
the whole hill side. Putting single 
men each to do a bit of terracing 
by himself, produces a very patchy 
irregular result, not at all desirable. 
The first terrace is the one with 
which the greatest pains should be 
taken, for, as all the lower ones are 
gnided by it, they will all run up 
and down instead of being quite 
level. The 6irdar should, if possi- 
ble, stand on an opposite hill, from 
whence he can commence a complete 
view, and direct the men. A steep 
slope necessarily has more, though 
narrower, terraces cut on its surface 
than an easier one. Consequently, 
if the hill side bulges out, or assumes 
a bolder slope, or becomes suddenly 
depressed, it will be necessary to end 
by abruptly rounding off a terrace 
and going on only with the next 
lower one. However, coolies soon 
become very expert, and overcome 
any obstacle they meet with. 



The surface of a terrace should 
invariably slope into the hill, 
specially so in a newly made one, 
otherwise the rain will make worse 
gutters, through the faces, which 
are composed of soft earth, than 
over unterraced land. Use every 
stone procurable for building up the 
faces substantially. It will be seen 
that no hoeing is required. The 
terracing is the first hoeing itself. 
However, trenching to perfection 
can be done right down the middle 
of a terrace, leaving a foot on the 
face and six or eight inches towards 
the back. After trenching, the 
staking should be done. In close 
planting, the stakes are merely two 
or three feet apart from one another 
along the terrace. Consequent- 
ly, the bushes run in snaky lines 
along the hill side.* By far the 
better method is to lay perfectly 
parallel lines of stakes up and down 
hill, each stake falling right in the 
middle of a terrace. For a steep 
gradient, three-feet wide terraces are 
recommended; for an easy slope, 
four feet. However, each terrace 
will require an extra six inches, lost 
in the slope, given to the face. 
Therefore, if the plants are put in 
straight rows up and down hill, four 
feet apart, on three-feet terraces, 
the distances they will stand apart 
from one another will be four by 
three and a half feet ; or on four- 
feet terraces, four and a half by four 
feet; the former suitable for low 
class, and the latter distances for 
high class hybrids. 

A little reflection — but better 
still, an acre of terraced slopes — 
will soon convince the most scep- 
tical of the immense superiority of 
terraced over plain slopes. The only 
real objection is that the richest sur- 
face mould is drawn into the face of 
a terrace. However, the plant will 
eventually send its lateral roots^ one 
side at least, to feed on this nonrish- 

11 
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iDgsoil ; while^ withoat terracings the 
entire sarface wonld soon be washed 
bare, if any cultivation was given 
the plants. Whiloj the objections 
on the score of too rapid evaporation 
from off the face of the terraces, and 
smaller tasks of hoeing, especially 



the latter^ are entirely theoretical, 
and easily disproved by the grand 
convincer — ^Experiment! In fact the 
only way to cultivate, manure^ and 
preserve your soil and bushes, is by 
terracing the slopes on which they 
are planted. 



PART II.— CULTIVATION, 
Preliminary Remarks. 



BsTOBB proceeding to describe 
the various operations included in 
the cultivation of the tea plant, it 
would be as well to have a clear 
idea of how a plant is constructed, 
lives, grows and produces others of 
its own species. The following ex- 
tract has been made from a most 
admirable paper, entitled, ^* Remarks 
on the Pruning of Tea/' by Dr. 
King, and printed in Vol. Ill, Part 
I^ New Series of the Journal of the 
Agricultural and Horticultural So- 
ciety of India, 1871 :— 

"The organs of flowering plants 
may be divided into vegetative and 
reproductive. The vegetative or- 
gans are those by which the life 
of the individual is sustained, and 
by means of which it grows ; they 
consist of rooty stem, and leaves. 
The reproductive organs (consisting 
of flower, fruit, and seed) are con- 
cerned with the continuation of the 
species by the production of other 
individuals, and they are supported 
by the plant for this purpose. It 
is with the former set that we are 
now chiefly concerned. The struc- 
ture of each and all of these parts 
(however much they may difier from 
each other in texture and external 
appearance), is fundamentally the 
same. Each consists of an agglo- 
meration of vegetable cells. The 
vegetable cell, which is thus the 
ultimate element of vegetable ana- 
tomy, consists typically of a very 
minute spherical closed sac, with 
certain fluid and occasionally solid 



contents. It i^ in fact a tiny blad- 
der filled with fluids and solids, the 
membrane being thin enough to 
allow of the passage of fluid through 
it. But although typically splieri- 
cal in form, cells are rarely so in 
fact Some are develo{)ed into ducts 
and cylinders of various sorts, for 
the transmission of fluids in the 
stem and leaves ; others are length- 
ened out into spindle-shaped bodiesj 
and made up into small faggots for 
the formation of wood; many are 
flattened into brick-like forms for 
the construction of bark, and into 
tiles for smoothing off the surfaces 
of the leaves ; while an immense 
number are U8ed as packing mate- 
rial or padding, and are stuffed in 
wherever there is a blank to be 
filled up in the internal structure of 
leaves. The pith of young plants 
is also made up chiefly of cells 
squeezed into a variety of shapes 
by pressure. But modified as they 
may be in form and function, they 
all remain essentially cells^ and 
while young, the walls of all hare 
the property of giving passage to 
fluids and gases. The cells in 
old wood, however, are exoeptions, 
as their walls having become thiok- 
ened^ and their cavities obliterated, 
they are nearly, if not eatiielyi 
impermeable by fluids.'' 

If the stem or branch of a tea 
plant be cut across and examiaed 
with the naked eye, the foUowing 
parts will present themselves. In 
the middle of the atenii if it be sa 
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M one^ there will be seen a oylin- 
der of hard wood ; and encircliDg 
all, the la^er of bark. When exa- 
mined mioroeoopioally, the central 
cylinder of wood is fonnd to be 
formed ohiefly of spindle-shaped 
cells laid close togetlier verticallyi 
and with their tapering ends over- 
lapfMDg. In old woody as has just 
been said, these have become incapa- 
ble of transmitting fluid, and there- 
fore of performing any vital fane- 
tion ; and the wood formed of them 
is nsefiil to the plant merely as a 
mechanical support. This explains 
how trees that have become hollow 
from the decay of the wood in the 
centres of their stems can oontinuCi 
nefvertheless, to throw out leaves, 
and to yield flowers and fruit. The 
ctmcture of the encircling layer of 
yoniig or sap-wood differs in no way 
firom that of the hard wood, except 
Uiat the walls of the spindle-shaped 
cells, of which it is mainly com-> 
posed, are thin and pervious to 
fluids, and the cavities of the cells are 
ihemselves filled with fluid. In stems 
cf plants thai have not attained a 
rafficient age, no central cylinder 
ef bard wood will be recognisable. 
The whole of the woody tissue will in 
•neh stems be found to consist of 
aaip-wood, which will, however, be 
of greater density towards the 
centre. When the sap-wood is cut 
across, a greater or less amount of 
flffid will at certain seasons exude, 
and this is the layer which, in the 
language of gardeners, ^ bleeds'^ if 
ent while the sap is rising. Ont- 
side the rinjg of sap-wood is the 
bsrk wUdi is composed of several 
hjmmt the inner of them being 
^^asenlar and affording passage to 
if«tda, the outer mainly protective. 
The woody parts of the root of a 
"plant, being in reality merely 
sknated nndergronnd, will be 
^S^^^od to resemble the stem-pro- 
in straetmre. The real roots 



consist not of the woody parts 
which give mere mechanical support, 
but of tender fibrils which proceed 
from these. These fibrils are composed 
of cellular tissue permeable to fluids, 
and, as will be seen presently, they 
are the chief means by which the 
plant collects its food. 

The leaf, which is anatomically 
but a flattened expansion of the 
branch, and which retains an organic 
connection with the branch, con- 
sists of a msss of loosely packed 
cells confined between two cellular 
membranes (which form the skin on 
its upper and lower surfaces) and 
penetrated by spreading bundles of 
fibres and vessels— the so-called 
'Veins''— derived from the branch. 
These loosely packed cells, as well 
as the yessels of the leaf, are freely 
permeable by fluids. The root, stem, 
and leaves, of which the above is a 
rough account, form the organs of 
a plant's digestion and assimilation, 
and therefore of its growth. The 
materials of its food must now be 
considered, and also the mode in 
which these materials are taken up 
and digested. 

Plants cannot take in solid food. 
Whatever thej absorb must be 
offered to them, either as a fluid or 
as a gas. The gaseous food of plants, 
in as far as it is absorbed in the 
state of gas, may be omitted ftom 
particular consideration at presents 
It is in the form of fluid that the 
great bnlk of their food is taken up. 
This flnid consists of the natural 
moisture of the soil, and of the Tarions 
salts of the earth and of manures 
which that moistttre may hold in so* 
Intion, and is absorbed by the delicate 
root fibrils which radiate in all dirsc« 
tions in search of it Collected from 
the soil by the fibrils, this und%ested 
fluid is conducted to the stem where, 
avoiding the hard heart-wood, it 
passes into the part described above 
as the yonng or sap-wood layer. 
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and, transmitted from cell to cell^ 
passes upwards through the main 
stem along this layer, enters the 
corresponding layer in the branches, 
and finally reaches the flattened 
expansions of these which we call 
leaves. This ascending undigested 
fluid is known as the crude sap. 
Having reached the leaves, and 
there becoming exposed to the influ- 
ences of light and beat, this sap 
parts with a large amount of water 
by evaporation, and undergoes cer- 
tain chemical changes. Thus al- 
tered in character (and as it were 
digested) by the process to which it 
has been submitted iu the leaves, 
&c., the sap is now no longer 
crude, bnt has passed into the con- 
dition in which it can be directly 
assimilated as nourishment by the 
cells of the plant. Up to this point 
the sap had been transmitted up- 
wards in obedience to certain phy- 
sical laws, and during the upward 
passage, probably no nutritive func- 
tion had been fulfilled by it Be- 
fore parting with the fluid which 
they have thus elaborated, the leaves 
retain as much of it as they require for 
their own nourishment and growth, 
and the remainder they return 
to the branches and stem, mainly 
through the, vascular tissues of the 
inner bark, ».«., the ring imme- 
diately outside the cambium. Pass- 
ing downwards through these ves- 
sels as its main channel, the elaborat- 
ed sap is distributed to all the 
growing parts of the branches, stem, 
and roots, and in fact aS^ords to 
these, as to the leaves, the materials 
of their nourishment and growth. 
It is thus clear that the leaves are 
organs of very great importance in 
the economy of a plant^s life, and 
indeed in the mutual interaction of 
these and of the roots, its life may 
be said to consist. The truth of 
this is well illustrated in the struc- 
tare of the seed, which, in the class 



of plants to which tea belongs, con- 
tains the rudiments of two leaves 
and of a root, with sometimes a 
little store of nourishment in addi- 
tion. The parent plant supplies 
these to its ofi'spri^ig to enable it to 
start in life, and the very first 
thing that ofispring does, when in 
the fact of germination, it begins 
life on its own account, is to send 
the two embryonic leaves upwards, 
and the embryonic root downwards, 
and so begin the mutual process 
above mentioned, and thus become 
a living thing. 

The evaporation which takes place 
in the leaves, consequent on the 
exposure to the air of the crude sap 
iu them, is a potent cause of the 
ascent of that sap in the stem, and 
of its collection by the roota. As 
long as the leaves remain green and 
healthy and continue exposed to air 
and light, so long will the roots go 
on collecting from the soil, fluid 
which the young wood of the stem 
will transmit upwards in a steady 
stream. The vigour of the one 
process is accurately proportioned to 
that of the other. The roots will 
not long collect, neither will the 
young wood of the stem transmit, 
fluid for which there is no demand 
in leaves above. If from any cause 
the demand made by the leaves 
should be suddenly reduced, (as it 
would by the removal of branches 
in pruning), the supply of sap 
which had been collected to meet the 
previous demand would thus become 
excessive, and the excess wonld be 
got rid of either by the dischaige 
known to gai*deners as *^ bleeding/^ 
or by the plant making an effort to 
utilize it by rapidly putting fortiL«:f; 
new shoots and branches. Suppose, 
for instance, that a tree in fvlTj 
health and vigour be cut down clos^^ 
to the ground, either of two thin 
may happen, the sap in course of oo 
lection by the roota will either simpl 
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ran to waste on the surface of the 
cat stem, or a growth of yoang 
Bhoots will spring np round the 
margin of the stump, or from the 
nndergroond stem. Shoots origi- 
nating in this way are known in 
Forestry as coppice, and the vigour 
and rapidity of growth shown by 
many of them, though often surpris- 
ing, is easily explained when we 
consider that they are nourished by 
a root-system calculated for the leaf- 



system of a tree. If shoots arising 
in this way be persistently cut down 
as fast as they appear, and the root- 
system be thus deprived of all de- 
maud for its collections, and as it 
were of all object in life, it will soon 
decay and die. It is needless to say 
that, on the other hand, the growth 
and vigour of the leaves are modi- 
fied by circumstances affecting the 
roots, and that any injury to the 
latter soon tells upon the former. 



II. — Weeding, Hoeing, and Forking. 



Wbbding with the hand, or with 
the koorpicy is the only way of getting 
rid of the fine jungle and surface 
grasses, that grow so rankly, especi* 
ally in the rains. If a planter would 
only make up his mind and stick to it, 
to commence immediately his trans- 
planting was finished or as soon as 
the soil was softened enough by rain, 
to allow of the uprooting of weeds 
among his seedlings and keep all 
hands on, going over and over the 
garden, waging war with the young 
jangle, before it had time to flower 
and seed, he would be in the enviable 
position of having next to no weeds 
by the time he wanted his coolies 
for plucking leaf and making tea ! 

To be able to hand weed young 
tea thoroughly, the soil must have 
been properly prepared. There must 
be no grass coming np like mustard 
and cress all over the fields, that a 
horse could hardly pull out, nor 
most there be numerous stumps and 
nnstubbed roots, to send up clusters 
of shoots, too strong to be uprooted. 
The weeds should consist of creepers 
and soft, shallow stuff, that can be 
taken up by the handful, the earth 
beaten out and thrown into a heap, 
not to be wasted but dug into the 
soil, to lighten, ventilate, and 
enrich. 

However numerous or strong the 
weeds may be between the trenches 



or holes in which the plants stand, 
they should be comparatively scarce 
and weak immediately round about 
the seedlings. Because all the 
upper layer of earth, containing the 
roots and seeds, from which the 
weeds spring, should have been, if 
the trenches or holes were properly 
made, sent to the bottom, and all the 
lower earth should have been kept 
at the surface. Of course some of 
the two soils must get mixed up, 
hence the inevitable crop of weeds. 

The general and most bene- 
ficial use of weeding is to keep young 
plants, for the first two years at least, 
clean. The only instruments that 
should ever be allowed among young 
seedlings are the koorpie and hand 
fork. The khodaleCj supplying as it 
does the place of hoe, spade and 
pickaxe, however admirable an im- 
plement in its proper sphere of use- 
fulness, must be strictly banished 
from among young if not all plants. 
This may seem a most revolutionary 
idea to the conservative planter, but 
let him remember that we live in 
an age of changes, it is to be hopedj 
of a progressive character, and resign 
himself to the current of liberalism, 
lest he prove an obstacle and be 
carried of his legs, by the proprietor ! 
Seriously speaking, if any one 
doubts, or rather does not doubt, 
that the khodake is a sort of 
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inspired instrament and a muUum in 
parvo of all a planter's requirements 
in the shape of agricaltaral imple- 
ments^ let him select two patches of 
tea contiguous and of equal size^ 
shape, &c. Use the kAodalee in one, 
and the fork^ already described, on 
the other. Note the result^ in the 
appearance of the bushes, the yield 
and the condition of the two soils 
after a year's work. And then de- 
cide in favor of the really better tool. 

However, if he cannot be persuad- 
ed to relinquish his beloved khodalee^ 
let him send a gang of second class 
men, old women and children, above 
the mischievous age, to weed round 
every young seedling previous to 
hoeing. The neglect of this simple 
precaution entails the destruction, 
accidental or wilful^ of thousands of 
seedlings yearly, on an extension 
or newly-filled vacancies. Under any 
circumstances the kAodalee should 
never be allowed within nine inches 
or a foot, all round, of the young 
plant. Otherwise side branches and 
roots suffer barbarously. 

Hoeing, or digging up the soil with 
the kiadalee, must be light or deep 
according to the time of the year. 
Immediately the manufacturing sea- 
son closes, generally at the end of 
November, the deep hoeing of the 
bearing plant must commence. This 
digging should be certainly a foot 
deep, and the clods should be as 
large as possible, and merely turned 
over, not broken. The object of 
leaving the ground quite rough is to 
Tentilate and sun the soil, without 
which the earth would get cold, 
musty, and sour. However, if there 
be gmsB roots in any patch, the clods 
most be taken up and the roots 
picked out and burnt. The kkodalee 
must not be allowed to approach too 
close in under the bush, as the limit 
of the branches pretty generally 
indicates the extent to which the 
roots spread. 



Following the hoers should come 
the pruners, and following the 
pruners, a gang of women and 
children with hand forks, opening 
out the soil left nndug, weeding 
among the stems, scraping off moss 
and the clay left by white ants, and 
burying round the stem all the prnn- 
ings. The immense benefit of this 
system of supplementary cultivation 
is too manifest to be enlarged 
upon. 

As soon as the plucking com- 
mences, not before, otherwise the 
new shoots would be grievously in- 
jured, a gang of men should be told 
off, say one to every two acres, to 
keep hoeing one dod^ or six inches 
deep, throughout the plucking season. 
Thus the entire plantation should be 
hoed once every two months, or 
about four times from April to 
November. The measuring stick, 
alluded to in the preparing of land 
for sowing or transplanting, should 
be constantly used. As no work can 
be so scamped as hoeing by the best 
of coolies unless checked. Forking 
will now be attempted to be shown 
to be vastly superior in every way 
to hoeingj or digging with the 
khodalee. (1) In hoetng the soil is 
dug downhill, the lower side of the 
plants being partially barred and the 
topmost portion of the slope oom- 
pletely denuded of surface soil. In 
forking the clods are all carried np, 
the bare sides of the plant covered, 
and damage done by wash to a great 
extent repaired. (2) In hoeing the 
clod is merely tumbled abont^ and 
the under side not properly -exposed, 
nor the weeds on the sur&oe really 
buried. In forking the dod is 
turned quite upside down, each dod 
overlapping the one immediately 
above all, the long weeds are covered 
and their roots fully exposed to tiie 
sun. (3) The kkodalee cannot ap- 
proach the stem, because, being a 
^tUting instnimentj it is biooght 
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down like an axe^ and would conse- 
quently iujare the branches and cut 
the surface roote. The fork, on the 
other hand, being used like a spade, 
and being a piercing instrument, 
generally avoids injuring the surface 
rootB, and consequently can stir the 
soil right up to the stem. (4) The 
Uodalee being necessarily used, in 
the downward stroke, in a very bent 
attitude, tires the coolie far more 
than the fork, which is used in a 
more upright position, and in the use 
of which the legs assist the arms. 
(5) The Uodalee cannot be used 
on terraces without jeopardising the 
plant and the face of the terrace. 
The fork is the only implement 
suited for terrace cultivation. (6) 
The kkodaUe will not penetrate more 
than six or seven inches in depth at 
a stroke, as in light hoeing, the fork 
can, widi the same expenditure of 
foroe^ be pushed in nearly a foot and 
will turn up a much bigger clod. 

Having cultivated with the fork 
for three years, throughout the twelve 
monthsj the writer can vouch for 
the practical demonstration and 
accuracy of the above facts in which 
any practical British Agricultural- 
ist will bear him out. 

The perfection of soil culture 
can be obtained by providing each 
forker with a sickle or reaping hook ; 
the size known as B. Y. 4 is re- 



commended. Previous to forking he 
cuts all the jungleclose to the ground 
and collects a little heap between 
every four bushes. He then begins 
forking, and as he takes up the 
clods below a bush and makes a 
trench, he takes up a forkful of 
weeds and puts it in the hole, 
which he covers over with the next 
lot of clods. In this way every 
blade of jungle is destroyed and 
placed within feeding reach of the 
plant. Of course, the use of the 
fork is not practicable in soil that 
never has been thoroughly broken 
by the khodalee in the first prepara- 
tion, and the only way to remedy 
this culpable negligence is to dig 
a good sixteen to eighteen inches 
deep with the khodalee in the cold 
season and then keep up the forking^ 
regularly. The crust may harden 
ill stiff soil and dry weather, but tho 
keen prongs of the fork are power- 
ful persuaders* The forked hoe, a 
thing like a nondescript khodalee^ 
is a swindle I being neither the one 
thing nor the other. 

Three thorough forkings can be 
given by the same number of men 
and with far better results than the 
four light hoeings mentioned above, 
during the plucking season. The 
best steel forks only should be 
used. 



12.— Pruning. 



Pbunino is one of the most diffi- 
cult operations in the culture of 
plants which are grown under such 
artificial circumstances as the tea 
bush. When we consider that prun- 
tii^ is the art of restoring and 
remedying the disordered state of 
the stem and branches of a plant 
by cutting and hacking them, so as 
to rid the plant of such portions as 
are unwholesome or unprofitable, 
and thus force other branches to more 



regular or greater production ; when 
we remember that all art is merely 
the practice of the theory taught 
us by the scientific investigation of 
the subject, and that the art of prun- 
ing is the putting in practice the 
truths taught us by the science of 
vegetable physiology, we must ac- 
knowledge that to prune a tea tree 
properly, so as to make it produce 
in abundance and of the best quality, 
the leaves that we grow it for, is not 
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learnt easily or worked by rule of 
thumby as many planters would lead 
people to suppose. It is not meant 
tbat every planter must be a bota- 
nist ; but that, getting* a clear idea 
of the structure and organs of a tea 
plant, and the climate and soil in 
which it is grown, he must adapt his 
pruning to the knowledge he thus 
^ains. To hack and hew a bush by 
the assistance of a foot rule, as some 
advise' us to do, is simply folly, if not 
something worse. 

We have seen from Dr. King's 
remarks, already quoted, that the 
sap or vital juice of a plant is gather- 
ed in a crude state by the thread- 
like rootlets that push out in every 
direction from the main roots, as 
branches do from the main stems, 
and that this unrefined sap is drawn 
up through the pith of the roots, 
stems, and branches, into the leaves, 
and there refined and made fit plant- 
nourishment by exposure to li^ht, 
heat, and the atmosphere. That, 
after being thus refined, it passes 
down through the bark, and nour- 
ishes every part of the plant, and 
causes new shoots to .develope from 
the axiles or little eyes at the base of 
the leaves on the younger wood, and 
the little scars on the surface of the 
older wood. We can easily under- 
stand why the pith, leaves, and bark, 
must be kept in first-rate working 
order, and net allowed to be choked 
up, stripped ofi^, or wounded either 
accidentally or wilfully. The pith or 
collection of minute cells between 
the core and bark, gets woody or 
choked up as the stem and branches 
get older; the bark gets unfit to 
convey the sap as it gets old, scabby, 
and diseased ; and, as we cannot 
prevent the stem and bark getting 
older, we must try and get new stems 
covered with fresh bark. Let it be 
noted that disease is not the cause 
of a bush yielding badly, but the effect 
of neglect or ill-treatment. And as, 



when a human being*s leg, arm, or 
body breaks out in skin diseases or 
sores, the doctor does not cut off the 
whole arm or leg or hew the tmnk in 
pieces, but removes only the diseased 
part, with caustics or the knife, and 
then makes the patient swallow 
medicines and eat proper food to cure 
the diseased or poor blood, that has 
caused all these eruptions and sores ; 
so, when a tree becomes diseased, its 
stem gnarled and cankerous, its bark 
scaly, rough, and moss grown, its 
leaves dull, ill-developed and lea- 
thery, we must not fly to the prun- 
ing knife and handsaw to hack and 
cut the entire bush down : we must 
use the knife to remove only sncli 
portions as are hopelessly incurable, 
and try what cultivation, manure, 
and proper plucking will do to bring 
the bush round. 

We must never forget that the 
severity of a surgical operation is, 
except perhaps in the most desperate 
cases, always proportionate to the 
stamina of the patient. Similarly, 
when contemplating how bushes are 
to be pruned, we must never forget 
to proportion the severity of the 
cutting to the condition of the bushes 
and the richness or poverty of the 
soil they are growing in. 

With a lot of really bad bushes in 
poor soil, do not resort to the knife 
at the commencement of your treat- 
ment. Cultivate and manure the 
soil as liberally as possible; then 
remove the dead wood and cat off 
the wiry seed-bearing branches, and 
the crow's feet or ends of branches 
from which numerous stunted shoots 
spring, presenting the appearance of 
a worn-out broom, the branch being 
the handle. 

The cultivation, manuring, and 
light pruning, having been done in 
the cold season, when the tree, as far 
as growth is concerned, is inactive, 
watch the result of the retnm of 
stimulating sap and the growings 
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period in Spring. If vigorous buds 
and sbooti begin to develope and 
grow in the plaoe of the stunted 
atuff cutaway, congratukite joureelf 
OB having cured the bush, or at least 
pat it in a fair road to recovery and 
productiveness. But if, unfortu* 
nately, the bush does not respond to 
yoor cally then it is a desperate case 
of ^ cure or kill ; and all you can 
do is to wait for the rains, and cut 
the bnsh down to within three or 
four inches of the ground. This 
ttltiiiiaiufli is issued with the in ten* 
tion of calling forth all the life and 
energy left in the roots, sinoe there is 
oone m the stem to throw out new 
atema from the collar or junction of 
voot and stem. A bush will have to 
be actually in extremes not to 
€oppice: and then all that can 
be done is, if the soil and lay of 
land is worth it, to stub up the old 
iNiabes and replant new ones. 

However, if the former treatment 
hm been efficacious, some new stems 
are anre to sprout out from the 
coUar, espeebdly if hand-fork culti- 
vation has been given during tlie 
apring and summer. For each well- 
daveloped ziew stem cut out the 
anorat or least prodnetive old stem 
-during the nest pruning season. In 
tiam way a bnsh maybe renewed in 
a year or two instead of butohered in 
five minutes. 

Thus f*r, pruning h» heen made 
to apply as a remedy or restorativs. 
Now we must examine it as a correc' 
4im, wfaidi, in conjunction with the 
teoic of manure, must be resorted to 
MMMoUy, to overcome the ill- 
eflEMSts of the season. As must be 
obvious to the least observant, to 
-praBOy one must have wood to cut. 
*» have wood to cut, it must be 
-aDofwed to|^w. To aHow it to grow, 
it mnst net he plucked the instant 
it begins to push forward. Tliough 
aH 4mfl aeqaence may he so very 
-abrioas, yet one would not tfaitfk ao. 



judging by the method of plucking 
adopted by a great many at the very 
commencement of the season, ^o 
sooner an unfortunate shoot is an 
inch or two long, then off with his 
head I And so on right through the 
season. Of course, when the pruner 
comes to cut this shoot he finds that 
there is little or nothing to cut, and 
what there is, is not of the slighteet 
use cutting. In short, the surface of 
the bush is a mass of crows' fee^ 
which must be cut clean off. This 
lowers the height of the hush yearly^ 
denudes it of leaves, chokes up the 
sap channels, and reduces the bush 
to the state in which the cure or kill 
treatment has to be resorted to. Or 
else the miserable collection of stunted 
twigs are just shaved or scraped 
with the knife, and a sickly, short, 
leathery, but numerous flush pro* 
duc^. The method pointed out 
elsewhere, under the heaid of pluck- 
ing, having been adopted, the bush 
at the end of the season is covened 
with spikes of young wood, more or 
less the thickness of a lead-pencil. 
There are five distinct kinds of wood 
in a properly treated bosh ; (1) gray 
wood, the oldest stems; (S) wooj, 
the color of a green pear ; (3) silver 
gray or pink wood with stnaks of 
gray, as if froth had dried on it, one 
year old ; (4) hrifi^ brown red wood 
of the present season's growth ; and 
(5j the last j^rown green flush« The 
last three kinds of wood are all the 
growth of the past season. The 
green wood, though it can hardly be 
called wood, is non-productive, 4.««, 
if pruned it would not produce a 
flush. The red wood is also tec 
yonng to produce a vigorous flush. 
The third-mentioned wood is ifuit 
which will produce the finest iush 
of all : consequently it shonld be 
pruned about half an inch before it 
becomes the red or fourth-mentioned 
wood. Another point that must be 
careCuHy attended to is, arhereaer 

12 
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possible, to leave a leaf an inch below 
the cnt. For it must be remembered 
that at the base of every leaf there is 
an axile or little bud, that will de- 
velope into a shoot as soon as the sap 
rises in springy. Your aim must 
therefore be to develop as many of 
these as possible, and by cutting high 
enougfh above the leaf, not to injure 
the bud at its base. In new stems, 
that have grown up from the collars 
or main stem since the last pruning, 
nearly every bud will develop into 
a vigorous shoot : hence the advan- 
tage of encouraging such new stems 
to replace old ones. Perhaps it will 
be clearer to the reader to describe 
the pinining of fully-matured bushes, 
five years old and upwards, through 
the whole process. (1) All suckers 
of a long lanky nature must be cut 
close off. (2) All wiry, seed-bearing 
branches, easily distinguished by the 
flowers on them, all up each stem> 
must be cut off> unless seed growing 
18 to be encouraged. (3) Cut off all 
the thin shoots that have developed 
from the axiles on the bases of the 
lower leaves on a one-year-old wood. 
However, if this wood has branched 
into two or three of equal and 
vigorous growth, each must be re- 
garded as pruning wood. (4) Hav- 
ing thus cleared the bush of suckers, 
«eed-bearer8, and ill-developed shoots 
that choke up the bush with useless 



foliage, examine each branch to be 
pruned on its own merits, and (a) 
cut so as to get rid of the red and 
green wood ; (4) cut so as to have 
wood about the thickness of a pencil 
or thicker ; (c) cut so as to have 
the ends of the pruned branches not 
closer than three inches to one 
another ; (d) cut so as not to lessen 
the leaf-producingsurface of the bush; 
(e) cut so as not to have branches 
from one stem interfering with those 
on another; (f)cut so as to keep the 
bush more or less even, and not too 
tall to be plucked by women. 

If you find too many stems, cut 
as low down as possible, without in- 
juring the others or the collar, the 
oldest and most distorted ones, but 
always have a new stem to take 
the place of the old one, so as not to 
diminish the number of stems ; un- 
less in some low China sorts, where 
some of the too numerous stems 
must be cut out. It may be taken 
as a general rule that the higher the 
class of plant, ».«., the nearer 
it approaches the Assam, the more 
sparing one must be with the prun- 
ing-knife. It will not run to wood 
like the China variety, and bears 
fewer seed branches. An Aissam 
plant cut down to a stump will gener- 
ally coppice into a broom-like bead 
absurdly disproportionate to the size 
of the stump. 



13.— Plucking. 



Plucking is really a continuation of 
the former process of pruning already 
described. It is both a means and an 
end. For, unless we pluck or finger- 
prune the new shoots that develop in 
Spring,the bush will clothe itself with 
asuflSciency of leaves for its internal 
economy, and then stop flushing or 
throwiniir out successive growths of 
new shoots. 

Before proceeding to describe the 
mere mechanical process of pluck- 



ing the leaves or shoots off a bosh, 
it may be as well to consider the 
nature and use of sap, leaf-bads, 
and leaves. 

The fluid matter, which is ab- 
sorbed by a plant from the earth 
or air, is called «a/). When it first 
enters a plant it consists of water 
holding certain substances in so- 
lution. These substances consi&t 
chiefly of ammonia, phosphoric and 
carbonic acidsj and of alkaline or 
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earthy matter. Soon after its ab- 
sorption into the plant, sap acquires 
the nature of mucilage or sugar^ and 
subsequently becomes still further 
altered by the admixture of such 
soluble matter as it receives in pas- 
sing through the alburnum (young 
internal sap-wood betweeu the liber 
or bark and the interior heart- 
wood). When the sap reaches the 
Ticinity of the leaves, it is attracted 
into them, and these being exposed 
to light and air, it is converted into 
the secretions peculiar to that par- 
ticular species of plant. Finally, 
in its altered state^ the sap sinks 
down the bark^ whence it is given 
off laterally by the medullary rays 
(channels through which communi- 
cation takes place between the bark 
and the heart-wood), and is distri- 
buted throughout the entire plant 
system. No solid matter whatever 
can be taken up by the roots, and 
it is owing to this circumstance 
that liquid manures tict with so much 
greater energy than solid substances. 
The cause of the motion of sap are 
the leaf-buds and leaves^ called into 
jrrowth by the combined action of 
the increasing temperature and light 
, of Spring, and attracting fluid from 
tissue immediately below them ; the 
apace so caused being filled up with 
fluid again attracted from below; 
and thus a motion gradually takes 
place in the sap from one extremity 
to the other ; consequently, the 
motion of sap takes place first in 
the branches and last in the roots. 
Whatever tends to inspissate or 
thicken sap, such as a light, dry and 
heated atmosphere, or to interrupt 
its rapid flow, has the property of 
closing excessive vigour in the plant 
to be diminished, vluA flower buds to 
be produced; while, on the other 
handy . whatever tends to dilute or 
thin the sap, such as a dark, damp 
atmosphere, with a free and unin- 
terrupted circulation, has the pro- 



perty of causing excessively rapid 
growth, and an exclusive production 
of leaf-buds. Therefore, inspissated 
sap is the cause of fertility or 
flowersy and diluted sap the great 
cause of sterility or leaves. The 
conversion of sap into different 
kinds of secretions is effected by the 
combined action of Air^ Light, and 
Temperature. 

X^a/-dii^.f are rudiments of branches 
enclosed within scales, which 
are imperfectly formed leaves. All 
the leaf-buds upon the same branch 
are constitutionally and anatomically 
the same, and are generated in the 
axils of leaves, and it is there that 
they are always to be found. If 
they cannot be discovered by ocu- 
lar inspection, it may nevertheless 
be always inferred that they exist in 
such situations, and only need call- 
ing into life from their dormant state. 
Hence, wherever the scar or remains 
of a leaf can be discovered, there, 
it is to be understood, that the ru- 
diments exist of a system of life 
which may be, under favorable cir- 
cumstances, called into action. Leaf- 
buds are nourished by the sap lying 
in the pith and adjacent tissue or 
alburnum, and consequently their 
vigour will be in proportion to their 
nourishment. In some plants, buds 
detached from the stem will grow, 
sending roots downwards and stems 
upwards. But if these buds are 
left on the stems, the matter they 
send downwards forms wood and 
bark, and the stems they send up- 
wards form branches. Every leaif- 
bud has, therefore, its own system of 
life and growth. If no leaf-buds 
are called into action, there will be 
no addition of wood, and conse- 
quently their destruction or absence 
is accompanied by the absence of 
wood; and with the free develop- 
ment of leaf-buds there will be a 
proportionate increase of wood. 
Leaves are mere expansions of 
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bark traversed by reine and enclosed 
with an epiderm or skin. The 
veins consist of spiral vessels cased 
with woody fibre, and connected by 
loose parenchyma or pnlpy pith, 
full of cavities containing air. The 
cells in these veins are so arranged 
as to have nnmerons passages for 
the circniatioft of air among them. 

The epiderm is formed of one or 
fnore layers of depressed oellolar 
tissue, composed of minute bladders 
filled with air. Between these cells 
or bladders are placed numerous sio^ 
matee or apertures, which have the 
power of opening or dosing as re- 
quired. It is by means of these 
iiomatee that the leaves are enabled 
to absorb water and gaseous matter 
from the atmosphere, and to ela- 
borate the crude sap they absorb 
from the albumnmy converting it 
into secretions peculiar to each spe- 
cies of plant. The loose cavernous 
structure of leaves enables them to 
bring the greatest possible surface 
of their parenehftna into communi- 
i^tion with the atmosphere. The 
epiderm, being a non-conducting 
skin, protects the leaves from ex* 
tremes of temperature, and allows 
vapour and gaseous matter to pass 
through easily. The stomatee or 
pores of leaves are chiefly intended 
to facilitate evaporation, and thus 
reduce the watery crude sap to a 
proper consistency, as well as to 
emit air when desirable. As all the 
secretions of plants are formed or 
prepared id their leaves, it follows 
that a tea plant, unduly deprived 
of its leaves, cannot secrete sufB- 
cient theine to give the infusion of 
its manufactured leaves, (the tea we 
drink,) a suflSciently powerful and 
distinct flavour. And further, as 
this secreting property depends upon 
certain specific vital powers called 
faito action only when the leaves 
are ireely eitposed to light and air, 
it fbQoWs that the amount of se- 



cretions will be in direct proportion 
to the quantity of leaves, their area^ 
and their free eapo8t§re to light and 
air. Hence, bushes denuded of too 
many leaves, or standing under the 
shade of trees adjacent to or in the 
middle of tea fields, must diminish 
the quantity of theine secreted in 
the leaves plucked for manu£Mtur- 
ing. 

Having, in the foregoing sketcA, 
seen how a plant is provided with 
mouths, stomachs, digestive organsy 
lungs, and systems of circulation, 
it is obvions that any disorder or 
destruction of the roots, leaves, pitk, 
or bark, will infallibly lead to di- 
minished vigour and prodnotive- 
ness, disease, and eventual death. 
This statement, founded on soieiiti^ 
fie reasoning, is amply supported bj 
the experience of practical planters, 
who know that a bmsi is made or 
marred by pltiekihff. They may not 
know the reason why, but we do; 
therefore let us adapt our pracHee 
of plucking to the theory of growing. 
As soon as light and beat increases 
with the advance of Spring, smmll 
dnll red points are observed deve- 
loping in stem and branch, speci- 
ally on vigorous young wood 
of last year's growth. These 
little points or leaf-^mda develop, 
and, casting off their scaly enve-^ 
lopes, small imperfect leaves show « 
perfect roUed-up leaf, which, ^Lpand-^ 
ing in the genial warmth of the 
glad season, into a broad leaf, ex- 
poses another rolled-up leaflet, whieh 
mdue time unrolb also. And so 
the growing and expanding goes on 
till a tender green shoot, clothed 
with six or eight alternate leaves, 
with an unopened one still leading 
the way, is ready for . the plueker in 
March. However, before all these 
six or eight leaves have been attain* 
ed, the axils of the two or thflne 
lower ones, feeling the vivifying* 
iuflnenoe of the elaborated sap 
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ing down from the upper leaves of 
the shoot, burst out and give birth 
to UaJ'budt, which likewise grow 
n^ shoots. These new shoots are 
the ieetmdjlutij which in due time 
develop other ones from the axils of 
their leaves, which become the Uird 
fimsij and so on till cold weather 
aad the stoppage of the raius stops 
farther growth for the year. 

The second flush hiaving got a 
•tart, and iU leaves having commenc- 
ed pumping up, absorbing and elabo- 
rating sap on their own account, one 
can, with safety, remove or pluck the 
apper or three last-formed leaves of 
the 6rst or spring flush ; and the 
sooner it is done the more rapid will 
be the development of the second 
flush. The same process must be 
adopted for the removal of the second 
and all succeeding flushes; only, 
the intervals between each plucking 
will get shorter and shorter, and the 
number of leaves grown and pluck- 
ed on individual shoots will get 
fewer and fewer, as the season ad* 
vaooes. For, we have seen that the 
thinner the sap gets, the quicker 
and more numerous are the leaves 
m developing; and, during the 
sainy season, the sap will of course 
be more watery than during dry 
weather. 

The above is the general theory 
ef plucking, but of course circum- 
slanees must arise which must be 
attended to, and the practice of 
pincking adapted accordingly. 

When deciding the actual way of 
ploeking a bush, you must consider 
(1) its age, (2) how it has been 
pruned, (3) the weather. 

Pianta under eighteen months' 
old, reckoning from the time the 
eeed was sown, either in tiiu or in 
the nnrwry bed, should not be 
phieked on any excuse. If inclined 
to be too tall and lanky, cut off the 
■Mm stem fifteen to twenty inches 
Irom the ground during the prun- 



ing season. This will check up^ 
ward, but will encourage lateral 
growth, and make the plant bueh. 
In the July following the first year^ 
or about a year after they have been 
transplanted, the shoots leading 
upwards will begin to get irreguhir— - 
and want trimming to be kept pretty 
level : then, and then only, may the 
two topmost leaves— the unrolled 
leaf is never reckoned — be nipped 
off by the plucker, more for the 
sake of forming a shapely bush than 
making tea. When plants have 
attaint thirty mouths, they may^ 
with safety, be lightly plucked, tak- 
ing great care to encourage lateral 
growth. After this season, i,e., when 
the plants have been pruned for the 
ihird time, regular and systematic 
plucking becomes necessary and 
profitable. 

Supposing a bush, four years old 
or older, has been bcully plucked^ 
i. e.y the new shoots not allowed to 
develop sufficiently, but clawed off 
whenever they are big enough to be 
caught hold of by the plucker, (this 
method some call ^' clean plucking") 
the consequence is, tliat it is full 
of crow's feet, which have all to 
be cut out, and the bush properly 
ventiUted and liberally cultivated, 
if not manured. It is not to be 
supposed that a bush can be plucked 
without making crow's feetj though 
not the hard, broom-like, stumpy 
bunches of twigs, clearly showing 
premature and indiscriminate elaW' 
ing rather than plucking. At the 
end of the plucking season the new 
shoots that grew last spring should 
show a clean stump, four to six 
inches long, branching off, again 
and again, somewhat like straight 
antlers ; the entire growth being a 
foot or eighteen inches; so that^ 
when the pruner cuts below the 
lowest fork, there will be a clean^ 
lead-penciUlike stump left, with a 
oouple of well-developed leaves* 
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It is from the axils of these leaves 
that the finest portion of next year's 
leaf and wood will spring. However, 
if the clawing process has been adopt- 
ed, the stumps left after pruning 
will be wood, at least, of two years' 
growth. The new shoots that spring 
from the visible and invisible axils 
on these stumps, must be allowed to 
grow until the second flush makes a 
very decided appearance, say an 
expanded and the unrolled leaf. 
Then the two and a greater portion of 
the third leaf can be nipped, not 
stripped off. The modus operandi 
of nipping and stripping will be 
fully described further on. The 
reason of not taking off the entire 
lowest leaf plucked is this, — that 
such an act would injure the axil at 
its base, and thereby prevent an- 
other shoot, the next flush, deve- 
loping, as it is practically impos- 
sible to remove the entire leaf with- 
out wrenching it bodily off the 
stock, and leaving a cavity imme- 
diately below the axil, or carrying 
it away altogether wiUi the leaf so 
taken off. The distances measur- 
ing along the stalk will decrease 
gradually as leaf upon leaf develops. 
The greater the distance between — 
sometimes four and five inches and 
even more — the leaves on a stalk, 
the better. On an ill-grown flush, 
six leaves will be found on a stalk 
four inches long ; on a well-deve- 
loped stalk the sixth leaf will not be 
reached till ten inches of growth 
have been made. The distances be- 
tween the leaves, commencing from 
the lowest one, being three, two and 
a half, two, one and a half, and 
finally one inch. Therefore, pluck- 
ing off two and a half inches, leaves 
seven and a half inches, which, 
when pruned just above the second 
from the bottom leaf, leaves a stump 
for next year a good four inches 
long, with two leaves and axils. The 
heavier the pruning, the fewer and 



more vigorous ; the lighter the cut- 
ing, the more numerous and less 
vigorous will be the first flush of the 
following Spring. The nearer a plant 
approaches the indigenous variety of 
Assam, the fewer, larger-leafed, 
further apart on the stalks, and 
golden tinted, will be the flushes. 
The severer the pruning with hybrid 
bushes at least, the greater for- 
bearance must be exercised in pluck- 
ing the first flush. Low-class China 
bushes seem to require heavy prun- 
ing and "clean plucking*' annually. 
It is little use expecting a China 
bush to bear a long flush, and the 
sooner five leaves are attained, and 
three plucked, the better. 

The difference between plucking 
and stripping lies in the way the 
fingers are used. To pluck, the 
nail of the thumb must be applied to 
the tip or top point of the forefinger, 
and the stalk or leaf cut through. 
However, in practice it will be found 
that pluckers, if properly looked 
after, will nip the stalk or leaf 
between the thumb and slightly 
curved forefinger, and with a sharp 
pinching twist take off the leaf or 
stalk clean enough. Stripping con- 
sists in hooking the forefinger round 
the stalk, and with an upward mo- 
tion tearing off leaves and axils. 
It will be obvious to the reader of 
the foregoing remarks, that, were 
such a vile, lazy practice allowed, 
the loss in the succeeding flash 
would simply be enormous. Strip- 
ping can easily be detected by 
examining the leaf baskets as they 
come in to be weighed at the fac- 
tory. The whole leaves will show 
stripping ; entire stalks and no loose 
leaves will show bad plucking, in so 
far as the lowest leaf has not been 
nipped off, leaving a third or quarter 
behind to protect the axil at its base ; 
and stalks with a bud or unrolled 
leaf, two whole leaves attached and 
one three-quarter or two-third leaf 
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loose, will show perfect plucking. 
To make coolies pluck well, is one of 
tbe planter's easiest tasks. All be 
has to do is to go round and person- 
4iUy s/iow each sirdar and each coolie 
how to pluck ; and if be finds bis 
orders not carried out, to fine tbe 



sirdar his day's wageSj and tbe coolie 
bis or her wages, and any extra pice 
due tbem for plucking over and above 
tbe maximum number of pounds 
fixed for a day's work. Extra pice 
should never be given till after the 
first flush has been plucked. 



14.— Manuring. 



As bnt little can be written on 
this subject which can be applicable 
to the individual circumstances of 
each reader, it will perhaps be more 
profitable to throw together some 
notes on the theory and practice of 
manure, and leave each one to pick 
and choose that which is most suit- 
able to his own garden. 

Fitted by nature to draw their 
sustenance^ now from the earth, 
now from the air, and now from both, 
according as they can most readily 
obtain it, plants are capable of living 
—though rarely a robust life— at 
the expense of either. The propor- 
tion of food which they actually 
derive from each source will depend 
upon many circumstances — 00 the 
nature of the plant itself; on the 
period of its growth ; on the soil on 
which it is planted ; on tbe abun- 
dance of food presented to either 
extremity ; on the warmth and mois- 
ture of the climate ; on tbe duration 
and intensity of the sunshine ; and 
other circumstances of a similar 
kind ; so that tbe only general law 
seems to be that, like animals^ plants 
have ike power of adapting themselves 
to a certain extent^ to the conditions 
in which tiey are placed, and of sup- 
porting life bj tbe aid of such 
substances as may be within their 
reach. 

To comprehend how plants grow, 
we must examine their organization, 
and study the nature of those sub- 
stances which constitute tbeir food. 
The organization of plants has 
already been sufficiently explained 



We will therefore now confine our- 
selves to the study of plant food. 

Tbe principal simple chemicals 
that influence the growth of vegeta- 
tion are — carbon y oxygen, hydrogen, 
and nitrogen. All other substances 
are compounds of two or more of 
these simple elements. Carbon is a 
chemical element, abounding in 
nature, the most familiar form of 
which is charcoal. It exists in the 
atmosphere in the form of carbonic 
acid gas, and in the decayed vege- 
table matter commonly called vege- 
table mould. Oxygen is an element 
known only in the state of gas : it 
is void of color, taste and smell. 
It exists in the atmosphere, in water, 
and in minerals, and is necessary to 
the life of both plants and animals. 
The water which plants imbibe con- 
sists in great part of oxygen, the at- 
mosphere which surrounds them 
contains twenty-one per cent, of its 
bulk of oxygen ; carbonic acid gaSy 
from which they derive their carbouj 
consists of seventy-two ' per cent, by 
weight of oxygen ; and it enters more 
or less into the composition of all 
organic and mineral substances. 
Hydrogen is also known to us only in 
the state of gas, and when perfectly 
pure is scarcely distinguishable from 
common air, without color or taste, 
and possessing but little smell. 
Most vegetable structures contain 
hydrogen in the form of water, which 
can be separated as such, and re- 
placed by other bodies ; but the 
hydrogen essential to their constitu- 
tioa cannot possibly exist in the 
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state of water. AH the hydrogen 
Deoeraary for the formation of an 
crganie compound is supplied to a 
plant by the decomposition of water. 
The process^ in its most simple form, 
consists in the extraction of hy- 
drogen from water^ in consequence 
of which either all or a part of the 
oxygen^ combined with the hydrogen 
in water, is exhaled. This extrac- 
tion of hydrogen from water may be 
effected by the leaves, tissues, and 
roots of plants. Nitrogen also is 
known to us only in the form of gas. 
It is without color, taste, or smell. 
nitrogen forms only a small part of 
plants, but it is never entirely ab- 
sent. It is found in the form of 
vegetable aUmmen and gluterij and 
in the seeds and various juices. 
There are therefore niiroffenised pro- 
doots of plants and fionrnitrogenised. 
The chief source of the nitrogen of 
plants is supposed to be ammonia, 
which is the nitrogen of putrefied 
animal matter diffused through- 
oot the atmosphere in the state of 
gas. Ammonia consists of a loose 
combination of nitrogen with hydro- 
fenj and the compound is extremely 
soluble in water and acid. 

The constituents of plants are 
divided into organic and inorganic. 

Organic are those which are oom- 
tnonly known as vegetable substances 
or vegetable productions — starch, 
-ffum^ eugar, albumen^ gluten^ &c. 
They are the products endued with 
life, and cannot be produced without 
the operation of life. They are the 
products of living organt, and are 
therefore termed organic. These 
substances are generally compounded 
cf four simple elements^ — never less 
4han three. 

The organic substances of plants 
consist o( silica, aluminay potash^ soda, 
lime^ magnesia^ phosphate of limCj 
'€altj sulphuric acid, icQ. These sub- 
stances are generally combinations 
•of ^0 etementary bodies. Hey 



are wholly mineral; they are the 
products of the chemical action on 
the metallic or non-metallio elements 
of rocks; and they existed before 
plants or animals. When vesretable 
substances are burnt, there remains 
behind a portion commonly called 
ashj and this constitutes the inorganic 
portion. They form from one to 
twelve per cent, of the bulk of plants. 
Wood ashes are a very valuable 
manure, and are peculiarly well 
adapted to gravelly soils and loams. 

There are alkaline and earthy 
phosphates that form invariable 
constituents of all kinds of grasses. 
But what we understand chiefly by 
the term alkalies, means potash, soday 
and ammonia — ^the first being the 
alkali of land plants^ the second the 
alkali of sea plants, and the last 
the alkali of animal substances. 
Potash and soda are fixed alkalies, 
and ammonia is a volatile alkali. 
The property o( alkalies, to be es- 
pecially borne in mind in connection 
with agriculture, is their great ten- 
dency to combine with acids, and to 
form, by that combination, what 
are called neutral salts. Acvls con- 
stitute a numerous class of chemical 
bodies. They occur in all the king- 
doms of nature : phosphoric add in 
bonesj citric add in lemons^ suU 
phuric acid in minerals; and are 
produced by burning, treathing, 
decomposition, &c. llie acids are 
generally sour, but not universally. 
The fact to be especially remem- 
bered with regard to adds is the 
converse with regard to alkalies ; 
all acids unite or combine with alka- 
lies and alkaline earths forming neu" 
tral salts ; and acids also combine 
frith the metals. Thus they are ac- 
tively and constantly engaged in 
the vegetative process, and possess 
great powers of combination. 

The term salt is of wide and va- 
rious application. But in relation to 
the subject iinder consideration, the 
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common sali^ used as a seasoner and 
preserTer of food, is a good example. 
This is the chloride of sodium^ formed 
when eiiorine and sodiuihy or hydro* 
eilorie acid and soda^ come together. 
SaUpetre U a salt. It ispotasA unit- 
ed io oquaforiis. These are united, 
and their characters are neutralized 
by each other, so that in saltpetre 
one will not perceive soda or aquo' 
/ortie. They have formed a neutral 
salt. 

The terms carbonateSj cAlorides, 
nitrates, silicates, SfCj are frequently 
used in agriculture, and may be ex- 
plained to be salts formed by the 
mutual action of acidSj alialies^ and 
metals. Thus carbonates (carbonic 
acid) of lime, maguesia, potash, soda, 
iron, and manganese. Chlorides 
(chloric acid) of potash, soda, lime, 
manganese, silver, zinc, &c. Citrates 
(citric acid) potash and lime. Mu^ 
mates (the humic acid of soils) of 
lime, Ac. Nitrates {nitric acid) of 
potash, soda, lime, ammonia, &c. 
Phosphates (acid of phosphorus) of 
alumina, lime, magnesia, &c. SiU 
ieates {acid of silica) of potash, mag- 
nesia, alumina, &c. Sulphates {sulphu* 
tie aeidj of ammonia, soda, magnesia, 
iron, oopper, &c. Thus it will be seen 
that the same aeid with another base 
forms a different hind of salt. The 
term base implies the leading con- 
•tdtnent of a compound. Thus in 
emrionaie of limoy the latter is the 
alkaline, earthy base. It is most 
important to remember that any one 
of the many alhaline bases may be 
substiiuted for another, the action of 
all being the same. 

The whole argument suggests 
that by the analysis of plants we 
may arrive at a knowledge of their 
peraliar wants; and of soils and 
manures, we may take care that 
tboae wants are supplied. 

It may be asked whence do plants 
obtain their principal salts ? By the 
ooDtiiinal evaporation of the sea : 



its salts are spread over the whole 
surface of the earth, and, being sub- 
sequently carried down by the rain, 
furnish to vegetation those salts 
necessary to its existence. This is 
the origin of the salts found in the 
ashes of plants, in those cases where 
the soil could not have yielded it to 
them. 

By the foregoing explanations, the 
substances to be found in plants — 
which is the same to be found in 
manures and soils — are reduced from 
things not hnown to Hose that are 
known. In this way anyone may 
feel familiarised with them without 
a deep acquaintance with chemical 
science. And it will be seen in a 
multitude of cases that the practical 
planter may understand the prin- 
ciples of the science, although igno- 
rant of precise terms which represent 
and explain these principles. Thus 
the baker bakes bread on scientific 
principles, although he never saw a 
book on chemistry or learned the 
meaning of a scientific term I 

Nature presents to man the exam^ 
pie of preparing soil by the gradual 
processes by which she herself pre- 
pares the surface of the earth for 
the reception of the higher order 
of plants. 

To devise an arrangement of soils 
at once comprehensive and distinct^ 
is no easy task. The distinctions 
ought to be simple and obvious, 
without regard to minute difierence 
which may be of no material impor- 
tance. For practical purposes soils 
may be classed under the following 
general heads : — sandj gravel, clay, 
alluvium, and loam, or that species 
of artificial soil into which the others 
are generally brought by the effects 
of manure and of earthly applications 
in the course of cultivation. 

Most sands, whether on the sur- 
face of the ground or in strata at a 
certain depth — whether forming the 
beds of rivers, or the shores of the 

13 
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sea, are the fragments of disinte- 
grated iDcks, and are red, white, 
grey, or blaok, according to the rocks 
from which they were derived. The 
grains of sand are, for the most 
part, composed of silica, and soils 
coLtaining it are called silicioui. 
A sandy soil may be improved by a 
mixture of clay, marl or warp (the 
sediment of navigable rivers), peat 
or vegetable earth. It frequently 
happens that, under the sand itself 
or in its immediate neighbourhood, 
the materials may be found which 
ar«9 requisite for its improvement. 
Even light sandy soils may be ren- 
dered retentive of moisture and 
manures when mixed with the sub- 
soil or ameliorated by admixture 
with other soils. In the manage- 
ment of sandy soils two rules are to 
be observed : (1) Never to pick off 
an> small stones, that may be found 
in them, as they preserve moisture 
and hinder evaporation of the en- 
riching juiceSj thus assisting vege- 
tation ; and (2) when farm-yard 
dung is applied to this description 
of soil, always to give it in a state 
of compost, with a view of adding 
to ^he tenacity of the soil, and of 
preventing the manure from being 
dissipated in a dry season, or washed 
away by rain. 

The origin of a gravelly soil is the 
distribution over the face of the 
earth of particles of disintegrated 
rocks, larger tnan sand, chiefly by 
the action of water. Gravel having 
been dispersed by a more powerful 
a^rency than that which caused the 
distribution of sand, differs more 
widely in its qualities, because of its 
frequent admixture with various sub- 
stances, organic remains in a fossil 
state, and especially clay, loam, flints, 
iron stones, &c. Hence there are 
rich gravels, hungry gravels, sharp 
gravels, &c. Sands will frequently 
be found to be the production of flat 
ooontries, gravels of the mountain- 



ous and rocky. Gravelly soils may 
be improved by draining if they are 
troubled with springs ; by hoeing 
or ploughing deep ; by mixing them 
with large quantities of clay, chalk, 
marl, peat or other earth ; by repeat- 
ed applications of manure, and by 
causing a wash on to them from 
surrounding teelahs. Vegetable mat- 
ter fromn eighbouringy^e^/^, bheels, 
tanks, ponds, and rivers are highly 
profitable admixtures for both sandy 
and gravelly soils. 

Clay is a mixed natural earth, 
very widely distributed. It consists 
of a large proportion of aluMxna 
united to silica of various degrees 
of fineness, and frequently also a 
portion of carbonate of lime. The 
formation of day deposits took plaoe^ 
according to geological theory, in 
consequence of the degradation and 
waste of certain portions of the 
globe, followed by a removal of the 
materials to localities of compara- 
tive tranquillity. In the formation 
of clayey deposits both chemical 
and mechanical agencies were exert- 
ed. The mechanical agency operat- 
ed in the disintegration of solid 
parts and the removal of the frag- 
ments; and the chemical agencj 
operated in the uniting of (Uumina, 
silica, Sfc.y into compact earth. A 
clay soil is distinguished above every 
other for its tenacity. It' is princi- 
pally composed of particles of 
matter, many of them so small that, 
when separated from each other, 
they are imperceptible to the toneb, 
and will easily float in water ; yet 
these minute particles form a soil 
that is far more tenacious than anj 
other species of earth. Clmf always 
contains iron in a higher or lower 
degree of oxidation ; and it is possi- 
ble that this metal constitutes an 
essential part of it. Clayej soils 
may be improved by a suitable ad- 
mixture of other soils to onMZtofole 
its texture^ such as common sand 
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and above all lime^ lane gravely peat 
mo88^ which has been for some time 
dug up and exposed to the action of 
the atmosphere; patrid calcareoua 
manurei, mixed with large quanti- 
ties of (uh, improves clayey soils in 
a wonderful degree. Also burning 
some portions to render it more fri- 
able, more especially if there is any 
tnarl in its composition. 

The origin of alluvicd soils is ex- 
plained by the word itself, being 
that formed by rivers woBhing down 
vast quantities of sand, earth, stones 
and gravel, which when spread out 
to any extent form what is called 
aUuxial land. The richest alluvial 
soils are to be found near the junc- 
tion of large sluggish rivers with 
the sea, or where they meet in the 
valleys through which they pass; 
and the soil is most varied and 
heterogeneous in the composition of 
its parts, when these are in minute 
divisions and intimately blended to- 
gether. Alluvial soils are the most 
fertile of all natural deposits, and 
jffe those principally in which an 
accurate analysis is required, because 
the proportion of their constituent 
purts varies in innumerable degrees. 
It may be laid down as a general 
mle, that the moit fertile of iheee 
woUe are those in which the primitive 
tarthe are nearly in equal propof" 
tione; silica being the most abun- 
dant, with about ten per cent, of 
organic matter. 

Loamg i<4le are produced by simi- 
lar causes to those of clay, but they 
are more fertile, because they contain 
more decomposed vegetable matter 
or Attmtw. Zoam consists chiefly of 
woody fibre in a state of decay, 
whieh, as it progresses, acquires a 
dark-brown color and then becomes 
mould. Loam is a native clay mixed 
with quartz sand, and occasionally 
vrith earbonaie of limOj or a soil 
eompoonded of various earths, of 
whidh the ohief nxe eilicione sand, 



clay and carbonate of lime or chalk, 
— the clay predominating. With 
these substances the vegetable matter 
is intermixed. The treatment of 
loamy soils depends materially on 
their nature, whether they are sandy, 
gravelly, clayey, calcareous, peaty, 
or mixed in those proportions which 
are best for fertilization, as in brown 
loam. 

All attempts to improve the nature 
of a soil should have for their object 
tAe bringing it to a state of loamy by 
the addition of those substances 
which are deficient. A loamy soil 
requires less dung to keep it in heart 
than either clay or sand; for which 
it is favourable to ' the process by 
which organic matter buried deep 
in the soil is converted into insolu* 
ble humus; it also permits that part 
of it which is nearer the surface, to 
attract oxygen from the air, and thus 
it is converted into a soluble extract, 
which is to the roots of plants what 
the milk of animals is to their young 
—or ready-made food easily convert- 
ed into vegetable juices. 

The mineral elements of soils be- 
come parts of plants. Ltfe modifies 
chemical laws, and converts inorganic 
matter into organic. 

The fertility of a soil is dependent 
on other things besides its chemical 
composition. We must consider the 
office it performs is two-fold, namely 
(1) to retain the plant firmly in the 
position most favourable to its 
growth, and (2) to supply a certain 
amount of food. Hence mechanical 
texture becomes a matter of great 
importance ; it must be^rm enough 
to afford the proper degree of Mip/H>rt, 
and at the same time loose enough 
to allow the delicate fibres of the 
rootlets to extend themselves and 
also access of air to take place, with- 
out which the plant cannot live. It 
must be of such a texture as to re- 
tain, for a considerable period, the 
water which falls on it and at the 
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same time porous enough to suffer 
the excess to drain away : otherwise 
the roots of the plants will rot. It 
is for these reasons that the nature 
of the solid substratum at some 
depth beneath the soil must be 
borne in mind. These and other 
things, such^ for example, as the 
•ondition of the surface with respect 
to its dbsorbent power for heat, all 
tend greatly to complicate the sub- 
ject, and render decisions concerning 
the comparative value of different 
lands, founded on merely chemical 
evidence^ exceedingly prone to error. 

The great essential principle to be 
sought for in manures is this great 
law of nature, ' that substances 
strengthen vegetation mainly by their 
contents of nitrogen. 

In dung and in tiquid manures^ the 
nitrogenous matter is partly combin- 
ed with hydrogen, and has thus be- 
come ammonia. Farm-yard dung 
contains all the principles withdrawn 
from the soil by the growth of 
plants : the decomposed straw fur^ 
nishes silica in a minute state of 
division, still having with it a little 

?^tash and various saline substances, 
he solid animal excrements contain 
abundance of earthy phosphates^ 
while the urine gives up by its 
putrefaction at once carbonate of 
ammonia and more phosphate^ besidea 
smaller portions of other principles. 
The only thing at all defective is 
potash, and that frecj^uently exists 
plentifully in the soil, and is gra- 
dually liberated by disintegration. 

Solid animal manures should not 
be allowed to putrefy in heaps above 
ground, because a great portion of 
the manuring matter, in that case, 
assumes the state of gas, and is 
wasted. In the heap, previous to 
fermentation, the nitrogen, the 
essential element of ammonia, and 
of supreme value to the planter, is 
variously combined with carboni 
oxygen, and hydrogen ; but when it 



leaves its former arrangement, in 
obedience to the action of decaying 
bodies, it uniformly adapts one and 
only one, new one. Every nitrogen^ 
ous compound exposed to air and mois* 
ture liberates its nitrogen to unite 
with free hydrogen and form ammonia. 
This is a principle of fermentation 
which admits of no exception. The 
true economy of farm-yard manure 
may be thus indicated ; nothing must 
be allowed to run away in the form of 
a fluid, or to fly away in the disguise 
of a smell. Therefore we must store 
the dung daily in proper pits under 
shelter. . 

The cow-sheds, of whatever ma- 
terial the walls and roof may consist, 
as long as ventilation is ensured, 
must be floored with pticca terrace 
flooring, paving stones, tiles, bricks, 
concrete, and Portland cement, or 
planks, and must have a gentle slope 
towards a gutter running down the 
centre. In this manner not a par- 
ticle of dung or drop of nrine and 
washings can run to waste. At a 
convenient distance, though as close 
as possible, let the manure pita be 
made. The best plan is to have the 
manure shed parallel to the cow- 
shed, on the slope of a hill, immedi- 
ately above or below it. The pits, 
arranged side by side, should if pos- 
sible be floored and lined with masonry, 
if not possible with hard moss, 
being previously well pnddled. 
They should be made as water-tight 
as possible. The cowherds shoul 
daily collect the dung and litter, a 
spread it evenly in a pit, also spread-, 
ing a few inches of dry earth, 
which a heap should be eollec 
and stored in an adjoining shed 
dry weather, over the mass, 
tread it well down. The gutter, 
ning down the middle of the eo 
shed, should either be connected wm 
the manure shed or end in a spo v^^ 
under which tube or large eartboev 
bowls should be placed. Tlie nria^ 
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and washings^ thus collected^ should 
be poured over the dung aod litter 
previous to the dry earth being 
stamped in. If no litter is used, 
any grass will do, though paddy 
straw is the best. When one pit 
gets filled up with these daily layers 
of dung, litter, and earth, cover 
all up with another good layer of 
«arth and turves, and commence fill- 
ing up the next pit. These pits 
should be emptied in the same order 
they wtefilledj and only wooden rakes 
and implements should be used. 

Every description of sweepings, 
stable litter, elephant's dung and 
litter, and aU the ashes from the 
fiictory and coolie lines, should be 
carefully collected and immured in 
the manure pits along with the dung 
from the cow-sheds. Dead bodies 
of animals, and excrements objec- 
tionable to the caste prejudices of the 
coolies, can well be disposed of by 
being burned anywhere about the 
plantation, among the bushes, with 
a good sprinkling of lime if possi- 
ble. 

We must now glance at some 
mannrial substances, always at the 
planter's command, where farm-yard 
manure is not procurable at all or in 
too insufficient quantities to be of 
any good — Aekea^ Limej Ouano, 
SuperpkoepicUe of Limey Salty OiU 
eakey Aquatic plantSy and the mud of 
jieeli, bieelif iankiy and ponds. 

ilfiet.— The really enormous 
amount of this valuable manure daily 
prepared in the factory, engine- 
nousej cook-room and, last but not 
least, coolie lines, and generally 
wasted or frittered away, is lamen- 
table on most plantations. Every 
particle of ash should be carefully 
ooUected, stored along with the 
eharcoal dust and sweepings of the 
eharooal godowns in a convenient, 
wUer^tiffJU shed, for manurial appli- 
cation daring the cold season. AU 
the wood of the tea prunings should 



be gathered and burnt in bare 
patches all about the plantation, and 
applied to the neighbouring bushes. 
This is really returning tie actual 
elements of which the tea bush is 
composed. Lime is abundant and 
cheap in some tea districts, as 
Sylhet, Cachar, and the Darjeeling 
Terai, and is a most valuable manure. 
Soils and sub-soils, far below the 
reach of ordinary cultivation, always 
contain a very sensible quantity of 
ammonia. The action of lime, in 
the presence of water, is to set free 
from the soil as nearly as possible 
one-half of the ammonia. The 
application of lime on cold, spongy, 
marshy soils is most profitable. The 
chemical action of lime, and the 
efiect which it produces as a manure^ 
appears to be of two kinds. On the 
one hand it acts upon vegetable 
mould, accelerating its decomposi- 
tion and rendering it soluble, and 
then fits it to enter the roots of 
plants. Lime deprives some mould 
of its aciditjfy and renders it ferii* 
lizing. But, on the other hand, there 
is every probability that, by meana 
of its carbonic acidy lime produces 
some other effect, and furnishes 
the plants with some nutritive 
matter. The roots of certain pUnts, 
especially tap-rooted ones like tho 
tea plant, appear to have the faculty 
of depriving lime of its carbonic 
acid, which it immediately reabsorbs 
in equal proportion /rom tie atmos-* 
fhercy — boring through limestone 
m its hunger for lime. 

Guano, — The chief mineral eonsti* 
tuents of plants — limCy magnesia, 
soday cilorinCy sulphuric and phoS'' 
pAoric ncidsy the latter — the most im- 
portant — are found in guano. Nitro* 
geuy the most valuable constituent of 
manures, is also found in guano in 
great abundance. This substance, 
guano, is the excrement of sea-fowl, 
and was used as manure by the 
natives ages before Peru or South 
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America was visited by the Spani- 
ards. The valae of guano is to be 
estimated according to the propor- 
tions which it contains of (1) Am- 
monia, (2) Phosphates, (3) Organic 
matter. African guano has the 
largest proportion of soluble matter, 
and that from Peru is remarkable for 
the quantity of uric acid that it con- 
tains^ — an element which dissolves 
very slowly. African guano may 
therefore act with greater rapidity^ 
but the effect of Peruvian guano 
is felt for a longer period. If 
we take the percentage of nitrogen 
as a correct indication of manuring 
value, we shall find that^ 
One ton of Guano 
s=33| tons farm-yard dung. 
s=214 tons horse dung. 
s88| tons cow dung. 
Let those who plant in hilly coun- 
tries and places where carriage is 
expensive, ponder well the above 
facts. 

Guano being very energetic and 
stimulating in its action, should 
invariably be mixed with five or six 
times its weight of ashes, turf, 
mould, charcoal dust, or fine soil, 
previous to being applied to the 
tender rootlets of the plant. The 
fresher guano is the more valuable 
and lasting. Superphosphate of lime 
or bones treated with sulphuric acid 
is a very valuable manure, combin- 
ing as it does the earthy matter 
called phosphate of lime and sul- 
phuric acid, which unites with and 
retains the volatile and valuable 
ammonia of sulphur, and yet, while 
fixing it, in no degree diminishes 
its solubility. The sulphuric acid 
used in forming superphosphate of 
lime unites with the base, lime, 
and thus forms a salt of immense 
agricultural value. The finer and 
fresher the superphosphate is the 
more immediate are its results. 
Superphosphate of lime applied 
iu conjunction with farm-yard 



dung, is the perfection of manure. 
Such an application need be made 
only once in three years. About 
twelve hundredweights an acre^ 
or about half a pound to each 
of the 2,722 plants {^' x 40 in the 
acre, is a fair allowance, with at least 
lOlbs. of farm-yard dung to each 
bush. Salt (chloride of eodium) 
being a direct constituent of plants, 
is a valuable fertilizer. Salt stimu* 
lates the organs of plants to more 
active vegetation. It promotes the 
decomposition of the animal and 
vegetable matters of the soil. It 
prevents evil effects from changes of 
temperature. It causes the soil to 
attract more moisture. It destroys 
vermin and weeds. It prevents 
mildew^ and helps to eradicate bUght. 
All plants take up salt with the 
greatest avidity ; and if the Govern- 
ment of this country could only be 
made to see through the spectacles 
of the German Government, and 
allow methylated salt, unfit for 
human consumption, though not 
unclean^ to the caste prejudices of 
the natives, to be sold for a nominal 
figure, such as it is sold for out of 
the salt ships, to agriculturists and 
planters, it would be conferring a 
far greater and more real boon, thaa 
by the creation of agricultural and 
statistical and irrigational et hoe 
genus directorships. The sour, ex- 
hausted, ill-cultivated fields of India 
would, if each had a tongue, orjr 
with such a lamentable howl for salt, 
as would drive the Government and 
its empirical advisers into a fit — of 
sense. OiUcakej the solid refuse of 
oil-yielding seeds, from which the 
oil has been expressed, affords a 
very fertilizing manure, as it con- 
tains a large amount of nitrogen. 
One ton of oil-cake affords aboat as 
much nitrogen as ^ of farm-yard 
dung. It is also greatly superior to 
farm-yard manure in soluble orgamie 
matter f-'^qual in phosphates, though 
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inferior in ialine matter ; hence the 
advisability of using oil-cake in con- 
junction wilk salt. As, however, 
the mannrial effects of oil-cake are 
not lasting f it is more valuable as a 
tonic and stimulant to heavily prun- 
ed or diseased plants, in conjunction 
Tdth hi^h cultivation, than as a 
regular article of plant-food. 

Aquatic plants^ in most tea dis- 
tricts, afford a most abundant and 
annual supply of manure that can 
be obtained at the cost of collecting^. 
Duf^ into trenches during the cold 
weather, deep-hoeing by the men, 
while the women and children can 
gather these plants from neighbour- 
ing sources, is so obvious a method 
of supplying potash and humus to 
tea bushes, that one wonders how 
ffBW planters use these desirable 
water plants. 

In opening the soil round about a 
plant to manure it, — for it is little 
use placing the food, manure, beyond 
reach of the mouths, the rootlets,— 
no other implement but the hand or 
digging fork should ever be used. 
It is marvellous how people are 
atupid enough to chop up the feeding 
roots with a cutting instrument such 
as khodaUe I Old men, women and 
children, unable to dig or prune, can 
best be utilized in opening up the 
soil a foot all round a bush to a 
depth of five or six inches, with a 
hand fork; laying in the manure 
and covering up instantly. It is 
unnecessary and harmful to open the 
soil and expose the tender roots for 
days and weeks before the manure 
IB applied. To ensure a supply of 
farm-yard manure it will be incum- 
bent on the planter to keep his own 
oatUe. This may be thought an 
expensive way of getting manure, 
but any one giving this subject of 
renewing the fertility of the soil of 
his garden, after years and years of 
iatit$f and no nlumiugj must per- 
force admitj Uut measures^ at no 



matter what cost, must be taken to 
prevent the falling off in quality 
and quantity. For there can be no 
doubt that it is only the young 
plant coming into bearing that is 
keeping up or increasing the annual 
produce of most gardens. Large 
areas of comparatively scant produc- 
tion to what could be attained by 
the use of manure, cannot possibly 
pay, if we consider the one item,-^ 
cost of importing labor to most dis- 
tricts. 

A large herd of cattle can alone 
supply the enormous quantities of 
manure annually required in a 
plantation, say of 800 acres. The 
miserable stuff, of itself poor in 
manurial elements, and further 
ruined by reckless exposure and 
ignorant treatment, obtainable only 
in favored localities by purchase from 
surrounding villagers, is much too 
insignificant a source to rely on 
solely. On the lowest estimate the 
dung of eight cows or bullocks are 
required to manure an acre. For, 
assuming there to be 2,722 plants in 
an acre (4'x4'), and allowing the 
moderate quantity of only 6 seers or 
lOtbs. per acre, we require 2,722 
xl0tbs.=27,220tbs.=840 mannda 
an acre. The produce of a single 
animal will not amount to much 
more than lOlbs. per diem of manure, 
or 45 maunds per annum, and conse- 
quently we want eight or nine head 
of cattle to supply this amount, viz., 
340 or 850 maunds per acre. We 
see, therefore, that to manure a 300 
acre garden only once in three years, 
or 100 acres a year, the manure of 
800 head of cattle is required annu- 
ally. This seems an enormous herd, 
and, at 20 rupees per head, would 
cost 16,000 rupees to buy. How« 
ever, it may be managed. Suppose 
there are 800 coolies employed on 
the plantation,-— one coolie per acre : 
this would represent about 125 to 
150 families. Advance each family 
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the money to bay a cow and calf^ 
the amount being realized bj month- 
ly instalments of one mpee, or 
recovering two-thirds the advance 
in cash, and taking the weiined call 
for the remaining third. In this 
way there would be about 300 cows 
and calves on the estate. Buy 300 
cows yourself,— on ehundred annually. 
In a few years there would be cattle 
enough and to spare. The thing 
is to foreitcdl poverty of the soil, by 
commencing to manure as soon as 
the bushes begin to give a/«U crop, 
that is, at five years old. If a 
comparatively small herd of cattle 
is purchased at the opening out of a 
garden^ there will be quite enough 



cattle to supply the needful quantity 
of manure in the fifth year. 

However, manure is not the only 
return from this herd. The gkee 
and bulloeki, annually sold, wonld 
amply pay the interest on the capi- 
tal expended, and provide funds for 
the feed and keep of the herd. For 
cattle to produce decent mamure, tie 
animali muit be decentif fed. In 
addition to grazing, the cattle must 
have a feed of ekopped paddj/^Hram 
(an article that would cost UtUe or 
nothing), and oiUcahe every evening. 
If oil-sa^s are grown in the district, 
buy and crush your own oil and 
cakes. The sale of the oil will more 
than pay all expenses. 



15.— Drainage. 



Draining is an operation the less 
a plantation requires the better. As 
has been already remarked, the tea 
industry must not be handicapped 
by expensive expedients being neces- 
sary to the full development of the 
plants. Draining^ or the reclaiming 
of land from too moist a condition, 
is necessarily a tedious and expen- 
sive work, requiring no small 
amount of engineering knowledge 
and capital. And that the results 
amply repay the capital and skill 
applied to the carrying out of such 
reclamation in densely populated 
countries, where money is abundant 
and arable land scarce, cannot be 
doubted. But that tea should not 
be grown, and will certainly not 
pay under such circumstances, is 
equally certain. 

However, it sometimes unhappily 
happens that a portion of a garden 
has been planted on marshy land, 
or in a situation exposed to inundA- 
tions, either from neighbouring 
•streams or excess of rain water. In 
such a case, rather than abandon 
the plot, or allow the plants on it 
to sicken and die off; it may perhaps 



be better to attempt some simple 
expedients to correct the initial 
blunder. The first thing to do is 
to get an accurate idea of the lay or 
gradient of the land ; the next thing 
is to discover the cauee of the 
superabundant moisture, which is 
not always obvious. The triangular 
wooden level used by native masons, 
and some flat-headed pegs, will 
materially assist in ascertaining the 
slope of any piece of land. Suppos- 
ing that the land is marehy^ it is so 
either from its low situation, causing 
it to receive and retain water from 
surrounding country; or from the 
presence of internal epringsy without 
any suitable channels of escape. If 
the humidity of the soil is caused 
by the stagnation of water from 
surrounding hills or high lands, the 
first thing to be asoertained is^ 
whether or not a canal, the bottom 
of which shall be on a level with 
the marsh, can be dug on the 
declivity of the high land, to prevent 
the water from over-running the 
soil. If the marsh is wrroimded 
vfith hillSf the remedy consistB in 
finding: an outlet for the water 
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through one of the inferior strata of 
the soil ; bat success in this will 
depend upon whether the marsh is 
mbove the level of the nearest river 
or pond. If the dampness arises 
from iprvtffs, the essential point is 
to disoover the level or height at 
whieli these break out. Sometimes 
they show themselves at the edge of 
the marsh, in a position rather 
higher than the spongy earth. When 
in this position^ they may be carried 
off by a drain, or by sinking small 
wells, so as to expose the springs 
and dry them np. However, if the 
springs are at the bottom of the 
niarsb, there is nothing that can be 
done bat to form a large drain for 
carrying off the water across the 
marsh. 

In any case, if water lodges at the 
roots of the plants, either from 
internal soakage, as in marshy land, 
or from the rain water, nuable to 
drain freely off, or sinking, a system 
of surface drains are necessary,— 
and the only remedy at the planter^s 
disposal. 

Having found the lateesi level of 
the plot, and the direction in which 
this level tends, cut a drain, half 
as deep again as it is wide, alonor this 
Unr, until it becomes the tributary 
of the nearest large water-course. 
Iiet the course of this main drain be 
as Mtraiffhi as cireumataneee will 
permit^ avoiding all sharp and small 
bends, but following the line of 
natural drainage as closely as possi- 
ble. Having provided the channel for 
carrying off the superfluous water, 
a regular system of arterial drains 
must be provided to collect this 
water, and lead it to the main drain. 
At regular intervals cut drains down 
tlie middle of the spaces between 
the rows of plants, to meet the 
Buin drain. The mouths of these 
Bide drains must always be higher 
tbun the bottom of the main drain, 
aod moat always point down-Uream ; 



for, were the side drains pointing 
up^treaMy the collected body of 
water running down the main 
channel would flood the lower side 
drains, and thus increase the mis- 
chief sought to be repaired. In 
catting the main drain the earth 
excavated shonld not be piled along 
the edge, so as to form bunds or 
embankments hindering surface 
drainage, but spread evenly to same 
distance on either side. These 
drains, especially the main one, will 
constantly be silting up and scouring 
at the sides. A gang of men should 
be steadily employed to clean out 
the mZ^, which will generally be the 
finest and richest silt of the sur- 
rounding soil, and hence not to be 
wasted, but spread among the neigh- 
bouring bushes. To prevent sc'our^ 
ingy cut the sides of the drains 
slanting down from top to bottom, 
and, if possible, turf the sides or 
encourage grass to grow on them. 

Every time the tea fields are 
hoed, the smaller drains down the 
lines should be dug out in the 
regular task given the coolies. It 
may at the beginning be necessary 
to open a drain down every line, but 
intermediate ones may be gradually 
abandoned. 

The earth dug ont of the smaller 
drains should be spread evenly round 
about the plants. Heaping earth 
round the stems above the collar is 
a most injurious practice. If sur- 
rounding jungle is cut down and 
laid in trenches between the rows 
of plants, and covered over with 
earth, a large amount of Aumus is 
prepared, and the earth kept open 
and dry, — a very desirable result in 
heavy clay soils. This should be 
done in the first hoeing after the 
rains, and the opposite process of 
excavating the drains immediately 
be/ore the following rains. Thus 
the manifold advantages of drain- 
ing, trenching, and manuring, are 

U 
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s#'efir#^i ill one ofjeratioD^ aiui with 
Ic^jit cofft of time and mouey. Each 
foanih y patch f^hoald lie indi?i<liiallr 
lrf^U<ly aud have iU ovrti ftystem of 
draiiifi, though all the main drains, 
in one divsion of the garden, maj 
converge towards and em{>ty them- 
§eU*^ into the same water-coarse. 

Should any portion of a planta- 
tion he nnhappily liahle to periodical 
iuandationd hy neigh bouriii*^ streams, 
it %vill he necessary to embank the 
f^tream. Generally two embank- 
ments will l>e necessary y — one paral- 
lel witli the stream, and another at 
an angle, on the op-stream bound- 
ary of the garden. Proportionate 
to the volume aud rapidity of the 
stream, a ditch should be dug paral- 
lel to the stream, but a certain 
distance from wet weather higb- 
wnter mark. The excavated earth 
should be filled up, to form a bund 
or embankment on the strip of land 
left uiidiig between the stream aud 
the ditch. On this, ramp gniss 
should be encouraged, and on the 
river f^lope aqnntic plants, like wil- 
lowH, should be planted, to biud the 
earth of tlie Innd firmly with their 
interlacing roots. The ditch should, 
ic^en quite clear of the plantation^ 
ofUMi into the stream, aud thus dis- 
charge the rainfall of the uubanked 
area. 

It should never be forgotten, 
that stagnant water is one of the 
deadliest enemies of the tea plant, I ts 
presence is invariably indicated by 
the yellow, stunted, debilitated 
appearance of the bushes and the 
niinormal abundance of seeds ou their 
brandies. 

There is only one alternative to 
draining a plot of tea, and that is 
abandoning ity for it will never give 
a remunerative yield — even if it does 
not die out. 

The more an earth weighs, the 
greater is its power of retaining heat. 
The darker its color^ aud the smaller 



its power of retaining water, the 
more quickly and strongly will it be 
heated hr the san*8 ravs. 

The greater the posrer of containing 
water, the more has it in general the 
power also of absorbings moisture 
when in a dnr, and oxv^n when in a 
damp state, from the atmosphere. 

When endued with a hi^h de«cree 
of consistency, it is slow to become 
dnr. 

The greater the power of cont-iin- 
ing water, and the greater the con- 
sistency of a soil, the colder and 
wetter, of course, will that soil be, 
as well as the stiflfer to work, either 
in a wet or dry state. Coldness in 
retentive soils is caused chiefly hy 
the removal of the water of drain- 
age by evaporation. That the eva- 
portion of water produces cold is 
well known : — it cools wine ; in hot 
climates it produces ice. 

Humid soils are little benefited 
by summer heats, because water, in 
a quiescent state, is one of the worst 
conductors of heat with which we 
are acquainted. Water warmed at 
the surface transmits little or no 
heat. The small warmed portion 
expands, becomes lighter than that 
below, and consequently retains its 
position upon the surface, and trans- 
mits no heat underneath. When 
water is heated from beloWj the por- 
tion first subjected to the heat, 
rises to the surface, and every por- 
tion is successively subjected to the 
heat, and rises, and each having lost 
some of the heat at the surface, is in 
turn displaced. Constant motion is 
kept up, aud a constant approxima- 
tion to an equal temperature in the 
whole body. 

Drainage elevates the tempera- 
ture of the soil, because, by remov- 
ing the water of drainage, it prevents 
that constant evaporation by which 
the surface heat is lowered. 

But it also acts in another way ; 
many experiments have shown that 
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ill retentive soils, the temperature 
tiro or three feet below the surface 
of the water-table is, at no period 
of the year, higher than 46^ to 40° 
in ag^ricultural Britain. Drains 
placed two or three feet below the 
water-table, draw out water of the 
temperature of 48°. Every particle 
of water which they withdrew at 
this temperature is replaced by an 
equal bulk of air at a higher, and 
frequently at a much higher, tem- 
perature. The warmth of the air is 
carried down into the earth. The 
tempernture of the soil, to tlie depth 
to wiiich the water is removed, is in 
course of constant nssiuiilatiou to 
the temperature of the air at the 
surface. 



Lavergne, in his '" Rural Econo- 
my," says: " Take this flower-pot:— 
what is the meaning of this small 
hole in the bottom ? to renew the 
water. And why renew the water ? 
because it gives life or death : life 
when it is made only to pass through 
the bed of the earthy for it leaves 
with the soil its productive princi- 
ples, and renders soluble the nutritive 
properties destined to nourish the 
plant. Deatli, on the other hand, 
when it remains in the pot, for it 
soon becomes putrid, and rots the 
roots, and also prevents new and 
nutritive water from penetrating." 
IVie theory of drainage is exactly 
described in this li^ure. 



PART III.— MANUFACTURE. 
i6.— Arrangements of Factory. 



CoNSIDKRTNO what quantities of 
good tea have l)een made in huts that 
conld hardly be dignified with the 
name of factories, this chapter may, 
on first sight, seem superfluous. But 
as this industry is gradually casting 
off the slough of semi-barbarous 
methods, or rather want of method, 
4ind taking to a more rational proce- 
dure than the happy-go-lucky style 
of the good old days, it is only proper, 
that the planter put his tea-house in 
order before commencing manufac- 
ture. 

Building, with no matter what 
materia^ is generally a troublesome 
and eX|>ensive operation ; therefore, 
if possible, accumulate the trouble 
and expense, and have done with 
buildings at the very outset. 

The most suitable roofing material 
is nndoubtedly galvanized corrugated 
iron sheets, and when these are 
ordered from the manufiieturers 
direct, and imported in sailing vessels 
vift the Cape, as all tools and stores 
should be, without the kind inter* 
veution of i^umerous middle^men, 



with their fearful and wonderful per- 
centages, the cost is really v(»ry 
moderate. The eternal repairing and 
constant risk attendant on thatched 
and even shingled roofs, make any 
but iron roofs most undesirable. 

The walls may be built of reeds 
{ekara)f bamboos, planks, mud, sun- 
dried or pueca bricks, stone, or best of 
all corrugated iron, according to the 
district and climate. 

The timber used should be of two 
descriptions : one that will not rot or 
eat if buried in the ground, for posts, 
&c. ; and the other light and, if 
possible, impervious to the attacks of 
borers and other insect pests. The 
wood used in contact with the 
ground should previously be well 
charred, tarred, creosoted or coated 
with crude earth-oil or silicate paint. 
However, tar is a dirty, sticky mate- 
rial to use in a tea-house. Unless 
timber is quito dry or seasoned, it 
will rot or eat if buried or noattd 
with any of the above; and will 
soon become like sodden tinder. 
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All nails used should be either 
forouglU or those kuown as French 
pins (pointes de Paris). The former 
for heavy timber, the latter for 
planks or battens. 

Plank flooring shoald never be 
nailed^ but always icrewed dov^Uj the 
screws being previously oiled. These 
can be easily removed, while those 
corroded by damp, or by the sap in 
the timber itself, are very difficult 
to remove, and entail destruction 
of the plank. Unless planks are 
thoroughly seasoned, it is as well to 
fasten down the flooring with thin 
battens rnnniug over the pins, screw- 
ed down every here and there. 

The panes of glass used for doors 
and windows, should be of uniform 
size, 12" X 10'' being the one most use- 
ful. The putty should be English 
made, and not the abomination 
concocted by natives, that soon dries 
and drops, leaving the panes to 
follow suit on the first windy day. 

Silicate paints are undoubtedly the 
best and most economical in the long 
rnn. Woodwork, previous to beinff 
painted, should be washed clean with 
a little crude soda(<Sa;Vma^^), warm 
lYater and a stiff brush. Old painted 
wood, before being repainted, should 
always be so cleaned, or the new coat 
is sure to blister off, having no real 
hold on the smooth surface, but on a 
blistered coat of old paint, with a 
layer of dirt in between the old 
and new paint. None but the best 
English boiled linseed oil should be 
used in mixing paints. Never buy 
dry paints. If turpentine is used, 
it gives the painted surface a dead 
look, while if only oil is used, the 
result is a gloss. Bundles of rags 
used instead of paint brushes cause 
waste. 

If the factory is to be built of 
wood, iron, or masonry, all the 
materials should be sawn, dressed, 
ordered or prepared tAe year be/ore. 
When the actual building is put in 



hand the lack of materials should be 
the last cause of stoppage or even 
temporary delay. 

In planning a factory, a most 
important consideration is the site 
with reference to (1) water-power 
available for driving machinery, (2) 
proximity to the bungalow and coolie 
lines, (3) the soil in which the 
foundations are to stand. The next 
point to consider is the meunmutn 
field of the garden. And, lastly, 
the prevailing winds during the 
manufacturing season, as well as 
the climate of the district. 

Suppose the best available site 
selected; the climate that of the 
plains, hot and moist ; the prevailing 
winds during the rainy season S. W., 
and the maximum outturn expected 
a thousand maunds. A factory 150 
feet long and 80 feet wide, widli one 
end facing S. W., is what is required. 

For financial or other weighty 
reasons it may be convenient to build 
the factory by instalments. This can 
easily be done, as a factory must be 
divided into three distinct compart- 
ments of equal size for rolling^ firing 
and packing. 

Commence with the S. W. end 
first. Mark out a square 50 feet each 
way. If the walls are to be of 
masonry, foundations must be dug 
down to the loweir solid stratum, at 
least three feet down. Along the 
lines marking the square place pegs 
every \%' 6\ Round about these pegs, 
as centres, dig a hole 2' 6' square, and 
at least 3' deep. Connect these squnre 
holes with each other by trenches 
1' 6" deep and 1' 6' wide. Fill up all 
these holes with masonry, building 
up to about a foot above the general 
level of the ground. We have now 
the plintA ready. Run up the pillars^ 
2' square, and the connecting wnlls, 
1' wide, to a height of 10' all round. 
The door friime{chowhU) 8' x 6' should 
be placed on the plinth and built 
in between two of the pillars of the 
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N. E. wall. A window frame (6' 8" 
X 4' 8*) should be put in positioni 
exactly in the middle^ when the 
connecting walls ore 1' 6' high, 
between every pair of pillars along 
the S. E., S. W., and N. W. walls. 

On the completion of the pillars 
and walls, on a uniform height of 10', 
being attained, wall plates of timber, 
in lengths of 25' x 1 0' x 8'[ iaived into 
one another, should be laid along the 
8. E., S. W., and N. W. walls. Care 
should be taken that these plates lie 
exactly \m ike centre of the walls, so 
that the entire wM supports the weight 
ef ike roof. However these plates 
are generally placed on the outer 
edge of the wall, thus throwing the 
entire thrust cf the roof on the few 
owtside bricks on/y,— a most unneces- 
aary and dangerous practice. 

Exactiy in the centre of the room, 
to be ascertained by stretching two 
cords tightly from the opposite cor- 
ners, make a hole, six inches wider 
than a good slant (l^'') post, 15' 
high. Fill the bottom of the hole 
with 6^ of charcoal, well rammed 
down, put in the post and pack it 
tightly with small charcoal, well 
rammed all round. A post so secured 
in the ground is utterly impervious 
to the attacks of white ants, Sec., 
who cannot bore through well found- 
ed compact charcoal. In fact charring 
or surrounding wood with charcoal 
is the only e£Bcient method of preserv- 
ing it from insects and damp. 

A cleft, Si' wide should be made, 
9^ deep, at tlie top to receive the 
ridge pole 26' x 9' x 3' . The N. E. 
wall should be continued up in a 
a triangle, the apex of which should 
be the exact height of the post in the 
centre, viz., 15' above the pliuth. 
On this apex, a eorresponding cleft 
being left in the masonry, tlie other 
end of the ridge pole will rest Two 
other ritlge poles, morticod into the 
head of the poet^ and resting on the 
S. and W. angles of the wall plates, 



projecting 2' 6* beyond the pillars, 
will complete the outline of the roof 
which will have three slopes, facing 
S. E., S. W,, and N. W. respectively* 
Rafters (9'X3'') must next be secured 
to the ridge poles, parallel to and 
12' 6'^ from one another, and at per- 
fect right angles to the ridge poles. 
The rafters should project about 2' 6* 
beyond the walls, to form the eaves* 
Fill up the angles formed between 
these rafters and the wall plates with 
triangular blocks of wood, which 
being cut to fill the angle exactly^ 
will give a bearing surface of the 
entire width of the wall plate. Drill 
a half inch hole perpendicularly 
through the rafter, chock, and wall 
plate. Raise the entire mass of 
timber, slip a half-inch bolt, fitted 
with a head and nut, up from the 
under side of the wall plate, and 
putting on an inch and a half iron 
washer, screw down the nut tight, so 
as to connect ra(ler, chock, and wall 
plate in one solid mass of timber. 
Similarly drill a hole through an 
opposite pair of rafters and the inter- 
vening ridge pole, and with a bolt 
and nut bind all three firmly together. 
Nailing the timbers of roofs together 
with huge spike nails is a clumsy, 
insecure and destructive device. If 
bolted together, an entire roof can 
be tightened up or taken to pieces 
at pleasure with ease. Should posts 
be used instead of pillars, the hardest 
wood procurable, ironwood if possi* 
ble, should be used. The head of the 
posts should have notches cut in 
them to hold the radbera, which 
should be keyed into them with an 
iron pin, — a piece cut off ^ rod iron, 
not a nail hammered through, 
generally splitting the cheeks of the 
notch. Pillar plates are not neces- 
sary unless the rafters are placed 
closer together than the posts. These 
plates should be let into the posts 
on the outside just below the bottom 
of the notch. A band of iron should 
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be nailed under tiie pillar plate, 
passed over the rafter and nailed 
under the plate. To dig a hole in 
the side of the rafter and nail it down 
to the pillar plate is vtry clumsj, 
and affords little or no hold. 

The spaces between the posts can 
be filled in with mattings planks^ or, 
best of all, corrugated iron, fastened 
on battens exactly like the roof. 
This makes a very clean^ lasting piece 
of work. 

Beams should seldom or never be 
let into or nailed to posts : cutting 
notches in posts weakens them consi- 
derably, and can geuerally be avoid- 
ed by using brackets. These are 
blocks of wood fitted with a slot or 
notch, a trifle larger than the beam 
to be rested in them, nailed on to 
posts or beams. In supporting beams 
across from one row of posts to 
another, nail brackets on to the inner 
face of the posts, with two large 
spike nails, and in these brackets 
place the beams which should be one 
inch shorter than the exact distance 
between the posts, to allow them 
free play. In case of the beams 
^g8^^S> ^^ bending down into an 
arc from their own or the superin- 
cumbent weight, the floor can be 
raised sufficiently to allow of the 
beams being lifted out of tlie brackets 
and reversed. This simple way 
of correcting a serious fault in a floor 
could not be possible without much 
labor and more destruction were the 
beams and planks nailed down. Tie 
rods and sheets are also useful in 
preventing the rafters sogging. Tlie 
consequence of this fault in roof 
timbers is gaping of the sheeting or 
shingles and leaknge. Sheets may 
be placed under a beam likely to 
sog, until the fibre of the wood has 
stiffened. Sheets should have a cleft 
head in which the beam rests, other- 
wise they are apt to fall away when 
the beam above vibrates from any 
cause. 



When the rafters have been firmly 
fixed in their places, if 6-inch sheets 
of iron are to be used, eleven parallel 
rows of battens (3" x S") should be 
nailed into notches, half an inch 
deep, across each slope of the roof. 

Commencing with the lowermost 
row of sheets, screw down four rows. 
Then, if thorongh ventilation is de- 
sired, bolt down the topmost row of 
sheets so as to have them 6" higher 
than the other lower sheets. This 
can be done by using blocks of wood 
six inches high for the bolts to pass 
through at the ninth batten and 
proportionately high ones at the tenth 
batten, while the ordinary screw 
can be used at the topmost row. 
The sheet so raised must be a foot 
longer than the others, i,e., it must 
be a 7' one. Six sheets on either 
slope, with an additional one, so as 
to give an overlap on the sides, willy 
if thus raised, make a very efficient 
ventilator if one such is placed over 
each of the three rooms of a factory. 

Wrapping a piece of jute tow, 
dipped in thin lead paint, round the 
siiank of a screw, below the washer^ 
plugs up the hole punched in the 
iron, and makes a very water-tight 
roof. Care should be taken to punch 
the holes on the ridges, and not in 
the gullets of the iron, and to ase a 
backing of half round wood, as the 
iron gets dented in and the hole is 
not a clean one. No amount of 
cobbliuaf and tinkerinof will make a 
badly put on roof watertight, and 
as a little European superintendence 
is all that is required to make a 
tight roof, there can be no excuse 
for having a leaky one. 

The windows, which are frequently 
left unbolted either from carelo^uess 
or design, for there is a great deal of 
petty pilfering invariably going on 
in a factory, should open inwards and 
be guarded by iron wire netting, 
inch mesh, such as is used for fences 
and aviaries at home. 
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The walls should be well plastered 
and painted with silicate paint. 
Unprotected walls suffer from damp, 
and the bricks and mortar soon 
crumble awajr. 

The floor should be beaten solid ; 
covered with a three-inch layer of 
concrete, and finished off With Port- 
land cement. In usin^ this cement 
the foUowinnp should be observed to 
ensure g^d work : — (I) Use the 
heaviest description of cement pro- 
curable, qnile pure* Mixinnp and 
ekein<; out with sand is false eco- 
nomy, — in India at least. (2) Use 
as little water as possible in mixing 
for use. (3) Lay it on in as thin 
a layer, and as quickly as possible. 
(4) When dry enough, flood the floor 
with clean water and keep it so as 
long'aa possible. The slower dement 
sets under still water the tougher the 
work done. (5) Cement should not 
be used in the immediate vicinity of 
fires, as it invariably blisters and 
breaks up. 

The complete factory should con- 
sist of three rooms, for rollin<r, 
firing, and packing, each about 48' 
square. The N. E. room should be 
for cleaning and packing, as the one 
with the best aspect for ligiit. The 
windows of this room, instead of 
being high and narrow, should be 
about 4 feet high, and fill up the 
entire space between every two 
pillars. The entire window should 
be in one piece with the hinges 
on the top side and kept open, in a 
slanting position, outwards, with two 
long iron books. The floor of this 
room should be well cemented, and 
ike walls painted with white sili- 
cate painty if no other room in the 
factory is« The bins raised off the 
floor on wooden legs, and a foot away 
from the nearest wall, should stand 
with their backs to the paftition 
whII^ ou the left band side of the 
door. Every 10 feet of bin should 
he fitted with a trap and sliding 



door, on the top and front, as low as 
possible. 

The next or middle one should be 
the firing room, and in the S. E. 
wall of this room should be the one 
outlet and inlet of the factory, the 
doors leading into the two other 
rooms being also immediately to the 
right and left of the entrance. This 
room should be furnished with pueca 
clioolae round the three other sides. 
Each side will accommodate twelve 
choolas, thus giving a total of thirty- 
six. Down the centre there should 
be a high, long table about 8' 6^ 
wide. The chalnees or trays used 
for firing should be in racks be- 
tween the legs of this table ; while 
the top used for charging and turn- 
ing the chalnees during firing. In 
convenient spots zinc-lined boxes, 
with traps in the lid, and chain, and 
padlock^ should be placed, raised off 
the ground, one for each of the four 
tea makers. As the tea is dried it 
is tipped into the box, which is 
opened, and its contents weighed 
bf/ tJie Assistant next morning. The 
result of one man's careless firing is 
limited in mischief, and robbery pre- 
vented. The floor of this room 
should be tiled, paned or planked, 
so as to stand the necessarily high 
temperature. If planked, the plinth 
of the choolas should extend into the 
middle of the room for two feet, to 
prevent the planks catching fire 
from stray pieces of lighted char« 
coal. Covering a planked floor with 
tin or iron, to guard against fire, 
only conceals the mischief until the 
conflagration is serious enough to 
betray itself. 

The rolling room should be provid- 
ed with a long narrow table on 
which lots of leaf should be 
arranged in the precise order in 
which they were rolled, by nailing 
a ledge, four inches higli, round the 
cilge of the table on three sides, and 
dividing the space so enclosed into 



TEA CULTIVATION. 



( 112 ) 



TILLAQB. 



II convenient number of divisions, 
each big enough to hold one feed of 
rolled leaf. The other fittin/^s of 
this room will altogether depend 
upon the nse of machinery or the 
band for rolling. In any case one 
rolling table will be required to give 
the finishing hand-roll which so 
improves the appearance of machine- 
rolled tea. This and all other rolling 
tables should be heavy and strong 
to stand the jerks, shoves, and 
general violence of twenty rollers 
all round it. 

No broom should ever be allowed 
into a factory. Nothing but swabs, 
wetted sufficiently to gather the 
dust, instead of making it and ashes 
fly all about the place, covering 
every inch of wall, timber and roof 
with a thick coat. Every ounce of 
tea contains a certain amount of 
ashes and sand, if nothing worse. 
The former gives the tea a bad flavor, 
though it may in some measured act 
in drawing the infused tea. Howeverj 



it would be much more profitable 
not to adulterate our teas with dirtj 
— the result of thoughtlessness. The 
factory should be swabbed every 
morning and evening, and the walls 
and roof timber brushed and cleaned 
at least once a week, on the non- 
manufactnring day. 

Heavy articles, such as kegs of 
paint and nails, and boxes of lead 
and solder, should not be allowed 
into the tea-house, as their introduc- 
tion leads to destruction of the floor 
and walls. 

A proper tool and store room, 
fitted with racks and shelves, should 
adjoin the factory. This building 
should be fire-proof, damp-proof, 
insect-proof, and thief-proof, by being 
built of iron or masonry with a 
concrete floor raised a foot above the 
general level of the ground. There 
should be at least two or three small 
windows, glazed and protected by 
wire netting. 
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Tillage. 



TiLLAOB, applied to arable land,, is 
the stirring and preparing of the sur- 
face of the soil, so as to render it fit 
for the vegetation of the seeds com- 
mitted to it : its object also is the 
destruction of noxious weeds. 

The whole art of cultivation con- 
sists in tillage and manuring, and the 
profit of the husbandman depends on 
the perfection of the tillage and the 
economy of labour in producing the 
effect. A defect in tillage will cause 
a great deficiency in the crops in ordi- 
nary years. To ensure good crops, 
the soil should be in such a state that 
the rains and dews may readily be 
diffused through it, without giving 



it a wet appearance, or evaporating 
too rapidly. It requires great know- 
ledge and experience to give any 
particular soil the exact portion of 
tillsge which is suited to it. A fine 
garden-tilth, as it is called, is the 
most perfect for light soils which have 
been long cultivated and manured ; 
when they can be brought to such a 
state that after continued rains the 
surface dries without forming a crusty 
and crumbles of its own accord, the 
tillage has been good ; and the deeper 
this soil is stirred, the more it will 
produce : but where clay abounds in 
the soil, which in dry weather can be 
readily pulverised by crushing the 
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dry olodB, and be reduced to the finest 
powder, too much tillage maj do more 
harm than good. The fine claj is 
Boon conyerted into mud at the sur- 
face by the least rain, because it is 
not sufficiently porous to let the water 
through it ; it dries into a hard crust, 
which effectually precludes the access 
of air, and consequently stops the 
Tegetation of the seed. It is only 
by abundant manuring with organic 
matter, especially of animal origin, 
that this natural tendency in clays to 
cohere can be overcome; and until 
this is effected it is best to stir clay 
•oils as deep as possible by means of 
subsoil-ploughs, but they should not 
be pul?erised so that the water can- 
not run down between the lumps and 
dods, and especially the surface 
should be left in such a state of rough- 
neas that heayy rains cannot coyer it 
with a coat of mud. The clods which 
are^ left on the surface imbibe the 
moisture more gradually, and in dry- 
ing fall to pieces, by which the young 
plants are inyigorated, and, as it were, 
moulded up. This is particularly the 
case in winter after a frost, as all clay- 
land cultiyators are well aware. It is 
Terr easily ascertained whether a soil 
will bear much tillage or not. It is 
only necessary to try some of it in a 
large pot or box ; make the surface 
▼ery fine by breaking the clods, then 
water it abundantly, and let it dry 
in the sun : if a crust is formed in 
^yu^g» that soil will not bear too 
much harrowing and puiyerising, and 
should be left in a moderately rough 
state after sowing or drilling the seed; 
but, if after it dries, the surface is 
loose and porous, then the finer the 
tillage the better the seed will yege- 
tate. The whole depends .<9on the 
ready admission of air or its exclu- 
sion. Some plants will force their 
way through a very hard surface; 
but small seeds are too weak to do 
BO, and their growth is entirely 



stopped by the least crust on the sur- 
face. Besides the preparatory tillage 
of the soil before sowing the seed, 
there is a great advantage in the stir- 
ring of it as the plants are growing. 
On this depends all the merit of the 
row-culture for eyery kind of plant, 
especially those which have esculent 
roots or extensive foliage. As tillage 
can be increased by mechanical con- 
trivances where labourers are scarce, 
whereas the supply of manure must 
generally be limited, it follows that, 
as a general rule, the laud should be 
well and deeply tilled, due attention 
being paid to the nature of the soil 
and its property of retaining or trans- 
mitting moisture. Very loose sands 
should not be much stirred until they 
are consolidated by the admixture of 
marl, clay, chalk, or well-rotten dung ; 
but in all cases the manure should be 
mixed as intimately as possible with 
the soil, and as deep as the tillage has 
gone, not including the stirring of the 
subsoil ; for the roots will always 
penetrate thus far and find the nourish- 
ment which they require. Those plants 
which throw out roots from the bot- 
tom of the stem, require the surface 
to be most pulverised and enriched to 
allow these roots to spread, and where 
land is clayey and contains the mineral 
food of plants, sufficient tillage is all 
that is needed for constant cropping, 
annually from the same field. Spring 
tillage is highly advantageous ; this is 
found to give much finer crops, from 
the circumstance that the hoe not 
only loosens the earth between the 
rows, but also between the different 
patches of the growing plants by 
which the coronal roots are much 
strengthened. The crowding of sever- 
al plants does not prevent their 
growth, provided the fibres can spread 
around in a rich mellow soil, well 
pulverised, and admitting the air and 
moisture readily. — English (hfelop<Bdia> 



Soil. 



TIVhssstkb the surface of the earth 
is not covered with water, or is not 
xiaked rock, there is a layer of earth, 
xnore or less mixed with the remains 



of animal and vegetable substances, 
in a state of decomposition, which is 
commonly called the #at7. 
The nature and composition of the 
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soil, and consequently its greater or 
less aptitude to the growth and matu- 
rity of vegetable productions, depend 
on the composition, the proportion 
and the mechanical structure of the 
various substances of which it con- 
sists. When the soil is favourable to 
the chemical action by which the ele- 
ments are combined to form vegetable 
substances, and admits thai quantity 
of air and moisture without which this 
chemical action cannot take place in 
any given climate or temperature, 
vegetation goes on rapidly, and all the 
plants which are suited to the climate 
grow in the greatest perfection, and 
bear abundant fruits. 

It is not, however, very frequently 
the case that a soil possesses all those 
qualities on which great fertility de- 
pends. So many circumstances must 
concur to make a soil highly fertile, 
that the great majority of soils can 
only be made to produce abundantly 
by being improved by art both in their 
texture and composition. Hence the 
practice and science of agriculture, 
which is founded on experience, but 
to which every progress in science also 
affords great assistance, by the addi- 
tional light which every new discovery 
throws on the true theory of vegeta- 
tion. 

There are various modes of distin- 
guishing soils, without entering into 
a minute analysis of their component 
parts. The simplest and most natural 
is to compare their texture, the size 
and form of the visible particles of 
which they are composed, and to trace 
the probable source of their original 
formation from the minerals which are 
found around or below them, or the 
rocks from which they may have been 
slowly separated by the action of the 
elements. The science of geology, 
which teaches the relative position 
and nature of the minerals of which 
the outer crust of the earth is formed, 
is consequently of the greatest utility 
in aiding us to compare different soils 
and in ascertaining their composition. 

The knowledge which geology imparts 
IS however not sufficient for the minu- 
ter classiScation of soils ; for it is 



found by experience that the soils 
which lie over or near the different 
strata, as they appear near the surface, 
vary greatly although they retaiit 
some general character which distin- 
guishes them from others. The 
streams which descend from the hills, 
and flow towards the valleys, and 
through them to the sea, carry to a 
great distance the minuter portions 
of the minerals which they flow over 
in their course, while the larger and 
heavier are deposited much sooner. 
Hence the heterogeneous mixture of 
various earths and stones, and their 
stratification in thin layers, as is often 
found when a soil is examined which 
has never been disturbed by cultiva- 
tion. 

It is not sufficient to class soils 
according to the substance which pre- 
dominates, as has been usually done, 
such as sandy, gravelly, chalky, or 
clay soils ; for this gives very imper- 
fect information respecting their 
nature or fertility ; neither is it alto- 
gether sufficient to class them accord- 
ing to any particular geological forma- 
tion. 

The soils which have been evidently 
formed from the rocks, which are sup- 
posed to be of secondary formation, 
are fertile according to the proportion 
of the earths of these rocks which 
they contain. 

Argillaceous earth exists in some 
proportion in almost every rock. It 
has the property, when mixed with 
other substances, as silica or lime, of 
fusing into a stone of great hardness 
and insolubility. In this state its 
effect on the soil is not to be distin- 
guished from that of silica ; and by 
burning common clay or clay mixed with 
carbonate of limci a sandy substance 
is produced resembling burnt brick, 
which tends greatly to improve the 
texture of those clays which contain 
little or no sand in their composition. 
It must be remembered that the 
stiffest clays contnin a large portion 
of silica in an impalpable state; but 
this, instead of correcting their imper- 
meable and plastic nature, rather adds 
to it. It is only palpable sand which 
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with clay forms what is commoDly 
called loam, and which, when the sand 
is in due proportion with a mixture 
of organic matter, forms the richest 
and most easily cultiyated soils. Some 
of the rocks o£ secondary formations 
contain a considerable portion of alu- 
mina and lime ; and when these earths 
meet with crystallised sand, a com- 
pound, or rather a mixture is formed, 
which has all the requisite qualities 
as to textmre, to produce the most 
fertile loams. The only deficiency is 
that of organic matter ; but this is so 
readily accumulated wherever yegeta- 
tioB is established, or can be so easily 
added artificially, that these loams may 
always be looked upon as the most 
fefourable soils for the usual agricul- 
tural operations; and if a consider- 
able depth of loam is found, which 
neither retains water too long nor 
allows it to percolate too rapidly, it 
may be looked upon as a soil eminently 
capable of the highest degree of cul- 
tivation, and on which no judicious 
outlay of labour will ever cause loss 
QT disappointment to the cultivator. 
• • • 

The alluvial soils formed by the 
deposit of a variety of earths in a state 
of great division, and mixed with a 
considerable portion of organic mat- 
ter, form by far the most productive 
lands. They will bear crop after crop 
with little or no addition of manure, 
and with a very slight cultivation. 
These soils are found along the course 
of rivers which traverse extensive 
plains, and which have such a current 
as to keep very fine earth suspended 
bj a gentle but constant agitation, but 
not sufficiently rapid to carry along 
with it coarse gravel or sand. Wher- 
ever there is an obstruction to the 
earrent and an eddy is formed, there 
the soil is deposited in the form of 
mod, and gradually accumulating, 
forms those alluvial soils which are so 
remarkable for their fertility when 
(MuefuUy protected from the inroads 
of the waters. In these soils the 
impalpable matter greatly predomi- 
nates ; bub the intimate mixture of 
the earths with organic matter pre- 
Tents tiurir consolidating into a 9iiS 



clay ; and the gases which are conti- 
nually evolved from the organic matter 
keep the pores open, and give scope 
to the growth as well as the nourish- 
ment of the roots. It is in the allu- 
vial soils principally that an accurate 
analysis is useful ; because the pro- 
portion of their constituent parts 
varies in innumerable degrees. It may 
be laid down as a general rule that 
the most fertile of these soils are those 
in which the earths are nearly in equal 
proportions, silica, however, being the 
most abundant, with about 10 per 

cent, of organic matter. 

• • • 

Organic matter is no doubt essen- 
tial to great fertility in a soil, but 
some soils require more of it than 
others. In every stage of its spon- 
taneous decomposition it keeps the 
pores of the soil open, and admits, if 
it does not even attract, air and mois- 
ture to the fibres of the roots. In 
all rich soils which have been long 
cultivated, especially in gardens, there 
are particles of a dark colour and fib- 
rous texture, which in the microscope 
appear like minute logs of charred 
wood. These keep the soil open, and 
supply carbonic acid, when the air 
reaches them. A proper texture seems 
an indispensable condition of fertility. 
It is much easier to supply the 
deficiency of vegetable matter in a 
soil, which at best forms but a very 
small portion of it, than of silica 
or clay, which should enter into its 
composition in the proportion of one- 
half or a third of the whole. It is 
practicable to carry lime or chalk upon 
soils, which do not contain calcareous 
matter ; clay may also be carried upon 
loose sandy soils, where it can be found 
below the surface, or at a moderate 
distance ; but if a soil is very deficient 
in silica, it requires so large a propor- 
tion of thi« earth to give porosity to 
stiff* clay, that it very seldom can repay 
the trouble and expense. Hence the 
difficulty of bringing poor wet clay 
soils into a fertile state, except where 
an abundance of chalk and vegetable 
manures can be easily procured. In 
this case the perfect draining of the 
land, and exposure of the ploughed 
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surface to the cold of winter, with 
the addition of chalk and manure, 
produce such an alteration in the tex- 
ture of the clay, that hj continuing 
the improving process it is entirely 
changed into a mellow and fertile loam. 
The burning of a portion of the rej«n* 
tive subsoil into a brick-like earth 
gi?es it a porosity which renders it 
mechanically similar to silicious sand, 
and converting the iron which all these 
clays contain into a peroxide, the soil 
is thereby greatly improved in ferti- 
lity ; for it seems that iron, in a state 
of slight oxidation, or combined with 
any acid, is hurtful to vegetation, 
whereas the red peroxide is not only 
innocuous, but seems to have fertilis- 
ing properties. 

In ascertaining the value of a soil 
for the purposes of cultivation, two 
circumstances should be carefully 
noticed. The first is the permeability 
of the soil to water : and the second 
is its power of absorbing moisture 
from the atmosphere. To ascertain 
the first, it is only required to place 
an equal weight of difierent soils in 
glass tubes of equal diameter, pressing 
them so that they shall occupy equal 
■paces, but not filling the tubes. Then 
pour an equal quantity of water over 
each soil, and place them upright with 
cups under them. Examine which 
has the surface first dry, and how much 
water runs through each in a given 
time. That which presents a drj sur- 
face, while it holds most water m its 
pores, is probably the best. To ascer- 
tain the comparative absorption of 
moisture, the soils are dried in pairs 
on a plate of metal heated by steam, 
or at a heat of 212°, to expel the 
water. They are then placed in equal 
quantities in similar flat cups or dishes, 
and placed in opposite scales of a 
balance, and poised. The apparatus 
Ui exposed to a moist atmosphere out 
of doors, or in a cellar, and occasion- 
ally examined. That which is heaviest 
is, in general, the most fertile. 

It is often useful to ascertain 
roughly the composition of a soil, with- 
out having time or opportunity to 
make accurate experiments. A gni* 
duated glass tube, which can be car- 



ried in the pocket, and a small phial 
with a ground stopper, containing 
diluted muriatic add, and secured in 
a wooden case for fear of accident, is 
all the apparatus required. A little 
of the soil is taken and moistened with 
water, a few drops of the acid are 
poured on ; and by the greater or less 
disengagement of bubbles the propor- 
tion of calcareous matter is guessed 
at, and its presence proved. The soil 
mixed with water is poured into the 
glass tube and well shaken. In a few 
minutes the coarse sand is deposited 
shortly after the finer sand, and, lastly, 
the clay and impalpable matter, of which 
the lightest remains longest suspended. 
Distinct rings can be observed in the 
deposits, and the graduated tube shows 
their proportion. A person accustomed 
to this method will guess with great 
precision the general qualities of the 
soil ; and when the geological struc- 
ture of the neighbourhood and the 
nature of the subsoil are taken into 
consideration, the value of the land 
for cultivation is guessed with little 
danger of making very glaring mis- 
takes. To surveyors and valuers 
this method is of a very great help, 
when other means are not at hand. 
Among the properties of soils of the 
greatest agricultural importance most 
be named the absorptive powers whicb 
they possess over ammoniacal and 
other valuable ingredients of manures, 
either volatile or soluble, which would 
otherwise be wasted when applied to 
the land. This fact, has been investi- 
gated and explains the economy of 
autumnal manuriugs and top-dressings 
in the winter season, when vegetation 
is inactive and unable at once to turn 
to account artificial stores of food for 
plants. 

In practice, soils are usually divided 
into light, mellow, and stiff; but ibis 
gives very little information, there 
being every imaginable variety in each 
of these. There are still minute cir- 
cumstances which produce great ferti- 
lity or the reverse, and which it is 
difficult to investigate. An acourste 
chemical analysis, which, however, is 
a process requiring the sarvioe oi the 
•aueatod diesu8t» joined (a a curefn 
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mechanical examination, and ?er j cor- 
rect accounts of the average produce 
under different systems of culti?atiou, 
can alone give us a scale according 
to which the natural fertility of differ, 
ent Mnb can be classed ; and this must 
be the work of time and industry 
joined to science and practical know- 
ledge. Directed as it is to the detec- 
tion and estimation of ingredients, 
many of which occur in very small 
proportion, the process of chemical 
analysis is one wfiich cannot be under- 
taken by the planter. It is sometimes 



useful to him, however, to know the 
exact composition of his soil, and the 
chemist is thus sometimes able to 
point out the causes of infertility, and 
so enable him to remove them. When, 
therefore, he is at a loss, such an ana- 
lysis may be the guide he needs ; and 
in a deficiency of phosphate of lime, 
or an excess of chloride of sodium, or 
a deficiency of organic matter, or in 
the presence of iron salt which is thus 
detected, he may read the cause of 
his failure, and so be able to remove 
it — English Oychpmdia. 



JjOAM,^ 



LoAX, a toil oomponnded of various earths, 
of wbioh the ehiet an silicious sand, day, 
and earbonata of lime, or chalk Ilie other 
•nbstanoes which are found in loams, such as 
iron, magnesia, and various salts, are seldom 
in such proportions as materially to alter their 
nature. Decayed vegetable aud animal 
matter, in the form of humus, is fouod in 
loams in considerable quantities, and the soil 
is fertile in proportion. 

Aooordiog as the loams are composed, so 
they vary in quality. Those which consist of 
a great portion of loose sand, with little vege- 
table matter, and with an impregnation of 
iron, are very uiiprodnctiTe s and those which 
•ontain too much clay, and are on an imper- 
vious subsoil, are very difficult to oultiyate. 
But between these extremes there are soils 
which cannot be surpassed in fertility. What 
raadera loams so much more fertile than 
either olays or sands, is that the pure earths 
are in themselTcs almost entirely barren t sand 
lata the moisture run through it and era- 
porate rapidly ; clay retains it, but locks it up 
m ita own substance, and does not allow the 
tender yoong roots of plants to push through 
it I ohsUk has the same mechanical quality, 
basidee containing fery little organic and 
•oloble matter, from which plants deri? e their 
ehief increase. Sand and clay alone without 
a eonsideiable portion of organic matter will 
not make a rich soil ; but wlien a portion of 
oaleireona earth is joined to both, the vege« 
table matter is more readily rendered soluble, 
and the olay and sand are preyeuted from 
lorming a mortar, which would harden too 
readily, and prerent the influence of the air 
from reaching the roots. Good loams allow 
•f that cireuiation of moisture which acts so 
psominent a part in the process of Tcgetation. 
Is ia slmoet uniTsrsally admitted that the 
aaoal lartile soils always contain a proportion 
ci ealoafeoua matter ; and by adding chalk 
to tboae soils in which it does not abound, 
wiMthar sandy or aigillaoeous, a manifeat im- 
y vaawnt ia always pvodooed. 

Tim grsater tha natural moiitnre of any 



climate, the greater proportion of sand is re« 
quired to make a fertile loam ; and the greater 
the proportion of humus, the lets sand will be 
required to temper the clay. The analysis of 
soils known to be extremely fertile gifcs a 
yery great difference in the proportions of tho 
different earths. . 

Tiie soil which is generally preferred for 
cnltiyation is a loam, rather light than heavy ; 
at least half of which is silicious sand, cue* 
third clay, and the rest chalk. Buch a soil 
is called a good loam ; it is land which will 
produce almost everything which is usually 
cultivated on sands or olays. It is of most 
easy culrifation at all times of the year, pro- 
vided the subsoil be sound, aud not too 
retentive of water. It requires only to l>e 
occasionally recruited with manure, to re- 
store to it what vegetation has consumed, and 
to be kept free from the weeds which natural- 
ly spring up in all fertile soils. All attempts 
to improve the nature of a soil should have 
for their object the bringing it to a state of 
loam, by the addition of those subttancea 
which are deficient. If there is too much 
olay, chalk and sand may be added, or a 
portion of the clay may be oaloined by burn- 
ing, in order to destroy its attraction for water, 
and thus act the part of sand in forming the 
loam. Limestone or calcareous sand and gravel 
are still more efficacious for this purpose : they 
not only correct too great poroeity or too great 
tenacity, but also act chemically on the or- 
ganic matter in the soil, rendering it soluble, 
and fit to be taken up by the roots of plauts. 
If there is too much sand, marl composed of 
olay and chalk is the remedy. GK>od loama 
require much leie tillage than stiffer soils, 
and will bear more stirring to clean them 
than sands. Hence they are culii? ated more 
economically, and more easUy kept free from 
useless weeds. If there should be means of 
irrigation, no soil is better suited than a light 
loam on a bed of grayel ; or even if the sub- 
soil is clay, proyided sufilcient under-draining 
prefent the water from stagnating between 
the toil aad tabsoili which, as ptaoUoal mt n 
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Torj properly express it, would poison anj 
Und. 

A loamy soil requires less manure to kr ep 
it in heart than either clay or sand ; for while 
it is favourable to the process by which 
organic matter buried deep in the soil is con- 
certed into insoluble humus, it also permits 
that part of it which is nearer to the surface 
to attract oiygen from the air, and thus it is 
oonrerted into a soluble extraott which is to 
the roots of plants what the milk of animals 
is to their young — a ready-prepared food 
easUy oonTerted into TCgetable juices. 

The analysis and classification of soils is of 
the greatest importance to all those who take 
np Qrants ; for the lease of land is sometimes 
not proportioned to its intrinsic ralue : one 
Grant may be worth double another, where 
the apparent difierence in the soil is Tery 
trifling. Those who have had long experience 
of the expense of cultivation, and the average 
produce of certain lands, can nearly guess 
what land it may be safe to take up ; but a 
stranger has no criterion to judge by. Why 
ihoold not the ?alue of a soil be ascertained as 



readily as that of any article of oomroeroe ? 
If there were certain points of oompariaon, it 
would be so ; but in this the theoiy of agri- 
culture is woefully deficient. A man guesses 
at the qualities of land by the colour, the 
feeling, and other uncertain signs : it seldom 
or ncTer occurs to a planter to examine the 
component parts of a soil, by merely diffusing 
a portion in water, and testing the deposits — 
much less to compound artificial soils, and 
compare tjiem with those found on his garden. 
Yet every gardener can prepare soils suited 
to different plants, and make loams of all 
degrees of richness or consistence. In idl 
these it will be found that sand, clay, chalk, 
and decayed regetable substances, in rarions 
proportions, are the chief ingredients. If 
therefore these are found in a natural loam, 
we may safely oonclude that it would be 
equally produetire, and the deficiency of one 
ingredient may be supplied artificially. This 
would be going rationally and scientifically 
to work ; and the result would be a more 
certain and satisfactory practice of hus* 
bandry. — EngUih Cyolopmdia, 



Makl. 



Mabl, an earthy substance found at various 
depths under the soil, and extensiTcly used for 
the improTement of land. It consists of cal- 
careous and argillaceous earth, in various 
proportions, and as the former or the latter 
pre?ails, so it is beneficially employed on 
days or sands. There are sereral distinct 
sorts of marl — clay marl, shell marl, slate 
marl, and stone marl. The clay marl has 
probably been formed by the slow deposition 
of day suspended in water, and mixed with 
the particles of decomposed shells. When 
these shells haTe retained their form, or 
appear in fragments in the marl, it is called 
shell marl. A considerable compression and 
a complete decomposition of the shells form 
slate marl and stone marl. The eflect of marl 
is the same as that of day and chalk upon 
sandy soils ; on heavy soils its effect is pro- 
portioned to the quantity of calcareous earth 
which it contains. The peculiar advantage of 
marl is its readily crumbling to powder by 
the effect of air and moisture. If it is too 
compact to dissolve under these infiuences, it 
can onlj be made useful by burning, and in 
this case it is only a substitute for lime, its 
value depending on the proportion of cal- 
careous earth in the marl. 

Marl*is oft«n found very near the surface, 
so as to mix with the soil in ploughing ; but 
unless there be a sufficient depth of soil above, 
its presence does not indicate great fertility. 
It is generally best when found at a moderate 
depth, so as to be readily dug out and con- 
veyed on the adjacent lands. 

Where o marl containing a large proportion 
of clay is found in many places under a light 
soil, it Is frequently spread over the surface 
at the rate of two or three hundred oart-loadt 



per acre. This dressing, joined \o under- 
draining, makes a wonderful improvement on 
soils which before were scarcely worth culti- 
vating, owing to their being loose and wet in 
winter. The day marl makes them retain 
sufficient moisture, while the superfluous 
water is carried off by the drains. 

Marl when put fresh upon the land requires 
some time in order to become effective. It 
should therefore be laid on the surface and 
spread before winter, leaving it there for a 
considerable time before it is ploughed in. 
It is most advantageous to put it on the land 
when it is in grass, and to roll and harrow is 
repeatedly, iu order to expose it to the efiMi 
of the air and rains. 

An excellent use of marl is in forming 
composts with dung and peat earth. It ia 
laid in layers with the dung and peat, and 
if the heap is well soaked with urine or the 
washings of stable-yards, it will in a short 
time become a most valuable manure for all 
kinds of soils. Many peat bogs are formed on 
a marly bottom ; where this is the case, and 
it can be drained, or the water got rid of in 
any way, the mari, when laid on the sur&o*, 
consolidates the peat by its pressure, and 
soon makes it capable of prodndng good 
herbage by converting it into a rich vegetable 
mould. 

The expense of marling land can only bo 
calculated when the distance of the marl and 
the depth from which it is raised ere known % 
when it lies in a stratum under the land, it ia 
generally the cheapest plan to open a pit in 
each field ; for the carriage of the marl ia 
the chief expense. Within a distance of two 
hundred yards from the pit, it is found by 
experience that the cheapest way of puUiDg 
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ife OD the land it by means of men wheeling 
it in barrows with the help of planks. a» is 
done in digging oanab and other similar 
poblio works. 

It is in the eomponnd oharsofer of certain 
limes that tlie snbjeot of marling becomes 
oonneeted with that of liming. As extraneous 
matters inorease in quantity, and the lime 
diminishes, the eifeet of the application of 
coarse depends less and less on those consi- 
dsrations which explain the effect of liminfr, 
and the influence of the application of marl 
depends more and more upon the clay or sand, 
or it may be other things m smaller quantity 
which are thus oonTcyed to the land. 

In a great many, perhaps the msjority of 



instances, marl owes its fertilising inflnenoes 
to the lime which it contains, and then its 
effects are precisely those which lime would 
produce — sweetening herbage, increasing the 
quantity and improving the quality of crops. 
This it cannot do so energetioally as is done 
by caustic lime, what lime it contains being 
in a state of carbonate : its dilution howeTcr, 
by other earthy matters, gives it almost as 
great facility of mixture with the toil as is 
possessed by caustic lime on its reduction to 
powder by slaking. 

In so far, ho we vert as marling acts by its 
calcareous ingredient, its use has been sup* 
planted by that of burnt limestone. — EmglUk 
Cyehpadia, 



Tea Soils : 

THBIR 8BLECTI0N AND IMPROVEMENT. 

(I). — Mechanical Improvements of Tea Soils, 



Thxbb is, we can assert with con- 
iidencey no subject of so intense an 
interest to the tea planter, nor one 
which so deeply affects his prospects, 
or on which so much depends the 
success of all bis labour, as the soU 
of his garden. It is through the soil 
alone that the planter can assert any 
influence upon the tea plants; the 
soil is the only medium through which 
he can reach it, atmospheric and cli- 
matic influences being beyond his 
reach. 

Intending to gi?e our readers a 
course of articles on the culture of 
tea, we propose to open the subjeot 
with a discourse on the selection of 
iem soils in the flrst place, intended 
for those who desire to open out new 
plantations, or extend established ones ; 
And in the second, the improvement 
4>f badly selected soils, so far as they 
are possible or feasible in already 
^established tea gardens. These im- 
prorements, again, we shall have to 
•consider under two heads: — the one 
comprising those which can be effected 
hj medkaniealmetkUBf the other those 
which can only be attained by chemical 
jigencies. We will open our dis- 
course bj assuming that a certain 
district for a new tea plantation has 
been decided upon. The intending 
tea planter will now, of course, 
look out for the site most suitable for 
his purpose. We do not intend to 
enter now upon the general piineiples 



by which he should be guided, — such 
as proximity of running water, abun- 
dant labour, abundance of manure, 
facility of transport, etc. ; all of which 
form important items by which his 
selection must be governed if he 
would wish his garden to be a paying 
one; but leaving these subjects for 
future consideration, we proceed to 
shortly point out the physical and 
chemical properties essential to a good 
tea soil. 

In the first place a steep slope 
should be Avoided, by reason of the 
facility with which the uppermost 
layer of the soil, that is to say the 
most fertile one, is washed away by 
the heavy rains as soon as the protect- 
ing forest and brushwood have been 
cleared off. 

A site at the bottom of a hill with a 
gentle slope may be couBidered the 
most favourite position a garden can 
occupy, and the intending planter will 
be guided accordingly. 

In order to select and judge differ- 
ent soils we must regard in the first 
instance the requirements of the tea 
plant, both physical and chemical. 
Now it has been found that mature tea 
trees in most favorable situations 
spread their roots far below into the 
subsoil to a depth of six and even 
seven feet ; the rootlets are very ten- 
der and delicate, and as their extension 
and the force with which they have 
to work their way into the lower 
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layers may well be compared with 
the force with which a nail is driyen 
into a plank, an essential feature of 
a good tea soil will be porosity and 
friability down to a depth of at least 
fi?e feet. 

If a heavy and impermeable day 
stratum intervenes above that depth, 
the rootlets of the tea plant will be 
unable to overcome the resistance 
offered, and will spread horizontally : 
the plant will become more or less a 
surface feeder, and will be easily 
affected by droughts or extreme cold. 
If such a soil is situated on a level 
"Ihe evil will be increased by the pre- 
sence of stagnant water — an invariable 
result of a clayey stratum in the sub- 
soil ; and it is well known to planters 
that nothing injures the tea plant so 
much as stagnant water around its 
rootlets. 

The most desirable qualities a good 
tea soil should possess are therefore 
that it should be loose and friable to 
a certain depth, and be on a gentle 
slope. 

A soil which, when wetted, crumbles 
away between the fingers, will gene- 
rally be found sufficiently friable and 
porous for the requirements of the tea 
plant. 

Hegarding the chemical constitution 
of a tea .soil, many opinions of most 
contradictory character have been 
expressed. It has been stated that 
tea will grow on almost any soil ; and 
the fact has been made use of, that in 
China only such soils are selected for 
tea as are unfit for other crops. But 
it has been omitted to mention that 
the Chinese restrict their cultivation 
rigidly to the amount of manure availa- 
ble ; their principle is— ''without con- 
tinuous manuring there can be no con- 
tinuous harvest." 

We have yet to meet the tea 
planter who, in deciding how many 
acres he will cultivate, is guided by 
the amount of manure available. 
Abundance of it is, no doubt, valued 
by him, but a want of it will not in- 
fluence him to reduce the acreage of 
his garden. 

But though the different opinions 
expressed by many good judges of 



tea soils may appear most conflicting 
to the superficial observer, they can 
nevertheless bejeconciled upon a broad 
basis which cannot be disregarded 
by the intending tea planter. 

Some of the best tea eoile we have 
found to agree in the following parti- 
culars : — k layer of a porous loam, 
six to twelve inches deep, containing 
not less than 50 per cent, of sand, 
about 4 per cent of lime, and 5 per 
cent of organic matter, the remainder 
being clay, of a light colour when dry, 
yellow or reddish yellow in the lower 
layers, with a porous sandy or fer- 
ruginous sandy subsoil extending to 
not less than 5 feet, with about 10 to 
20 per cent, of clay, and free from too 
great an admixture of stones or boul- 
ders. 

These particulars will suffice in guid- 
ing the planter in the general selection 
of a soil for his tea garden ; and the 
closer he can come to it, the surer 
will be his success. 

The question now naturally suggests 
itself, how can planters who have 
selected bad soils and bad sites, and 
who have expended considerable 
amounts of money in their cultivation, 
retrace their steps? We will take 
two instances, connected with the 
phueical character of soils, into con- 
sideration. First, we shall have reg^ 
to gardens which have been established 
on steep slopes, on the sides of hills. 
The common complaint of their mana- 
gers is the gradual impoverishment of 
the soil occasioned by each rainy 
season. The force of the water wash- 
ing over the lands, removes, year 
after year, a portion of the upper- 
most, ue,y the most fertile layer of 
the soil, and the wash resulting from 
the resistance of the tea plant is some- 
times so great that the roots are laid 
bare. Such a tea garden is placed at 
a great disadvantage, for the higher 
the soil is cultivated the greater the 
loss. Much digging during the rainj 
season is out of the question: weeds 
consequently spring up in abundance, 
and any manure which may happen to 
be applied is sure to be washed down 
to benefit the nullah or rirer. 
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The remedy which appears to ub to 
mwt this case is the construction of a 
network of drains, 2 to 3 feet deep, 
firmly embanked on both sides to a 
hei^Eot of 12 or 18 inches. 

We would make each area enclosed 
in the first instance not less tlian 100 
yards square; but in any case the 
drainage should be suflBcient to draw 
off all rain water through the soil, and 
prevent it from washing over it. The 
expense thus incurred will, in our 
opinion, be fully compensated by the 
lasting benefits accruing : first by stay- 
ing the further impoverishment of the 
land, and secondly by permitting a 
bigh cultivation of the soil. 

From site we will pass to soil, and 
take into consideration tea gardens, 
where a not less serious error has 
been committed in the selection of the 
soil. We refer to those which have 
been established on heavy clay soils, 
either so throughout, or porous in the 
upper layers, say for a couple of feet 
or so, but containing in the lower 
layers strata of impermeable clay 
which not only obstruct the passage 
of the tender rootlets of the tea plant 
and force it to become a surface feeder, 
but result also in insufficiently sloped 
rites, in the formation of stagnant 
watcffy so fatal to the plant. 



Sub'tdl drainage is the mean^ 
open to the planter to improve such 
gardena. We would have drains not 
more than 20 yards apart on level or 
only slightly sloping lands, and not 
leas than six feet deep on ateeper 
slopes. 

This distance may be increased, and 
as materials, such as tiles, pipes, Ac., 
would be out of reach of the majority 
of planters, we would form the drain 
by stones, loosely put on a basis 
formed of twigs and boughs, and thei^ 
level up with the dug-up poil. 

The results which can be expected 
from thus sub-draining a heavy clay 
soil will be better understood when 
we bear in mind, that in most clay 
soils the portion within two feet of 
the surface is almost always more 
retentive than that which lies below ; 
simply, we apprehend, because its 
particles have been comminuted and 
packed close by the alternative influ- 
ence of wet and dry, heat and cold. 
When dried below by drains and 
above by evaporation, it is certain to 
crack and become permeable and 
friable by the access of the atmospheric 
air, thus allowing in course of time the 
most tender rootlets of the plant to 
pass through. 



(27.) — Chemical Improvement of Tea Soils. 
now to ' consider the the Aaam hybrid tea plant as 



Wi proceed 
0iewdeal requirements of what should 
be a good tea soil, and by what means 
imperfect soils may be brought near 
the standard of perfection. 

It is well known that the soil is 
the soaree from which the plant 
draws through the medium of the root 
the mineral or inorganic portion of 
its plantibod, the organic portion be- 
ing derived through the leaves from 
the atmospheric air. 

In order to determine now what 
auneral plant-food a would-be good 
tea soil most contain, and in what pro- 
portioD, we must base our remarks 
upon the tea plant itself, and upon 
the inoi^anio substances we find in it 
SB revealed by an analysis of its ashes* 

Mr. Schrottky gives the composi- 
tion of the ashes of youug leaves of 



follows :— 






In 100 parte. 






Chloride of Sodium 


... 


8'S47 


Soda 


••* 


8941 


Potash ^ 


•*. 


36oU 


Magnesia ... 


... 


10*089 




•*. 


8617 


Oxide of Iron and Manganese 


... 


S«6d 


Phosphoric Acid 


... 


16 SU 


Sulphuric Acid 


•». 


18-017 


Silica ... 


... 


0*439 



99iM4 

And states that old leaves and stems 
will contain more lime and silica than 
here represented. 

Now a soil, to be a Jiret elaee tern 
eoilf should contain all these consti- 
tuents in proportions which closely 
approach the above percentage ; that 
is to say, the rootlets of the tea plant 
should find distributed in the soil, 
for every 86 ports of potash 10 parts 

16 
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of magnesia, 8 parts of lime, 16 parts 
of phosphoric acid, etc., etc. If we 
fiad, therefore, that any soil contains 
these substances approximately in 
the above proportions, not leaving out 
of sight that potash can take the 
place of soda, and lime that of mag- 
nesia, then indeed it would be im- 
possible to further improve its che- 
mieal constitution. But it must be 
remembered that the mineral plant- 
food in the soil exists in two different 
states, which stand in very different 
relations to the requirements of the 
plants we refer to, — ^mineral plant- 
food in phyiical and in ehemieal com- 
bination. In the former state it is 
immediately available for the pur- 
poses of the plant, while in tlie latter 
it can only become so after the pro« 
longed action of climatio and atmos- 
pheric influences upon it At pre- 
sent we have only to do with the 
former. 

Let us assume now, that we find 
in a soil all the different coastituents 
of available mineral plant-food to be 
present in proximate proportions to 
those required bv the plant, with the 
exception of phosphoric acid, of 
which, say, only 6 parts are available 
for every 86 parts of potash, etc. ; 
then every pound of phosphoric aoid 
added would render a corresponding 
quantity of the remainder of mineral 
plant-food, heretofore useless to the 
plant, available to it, and consequent- 
ly stimulate the formation of new 
tissues ; i.0., increase the outturn. 

We can distribute through the soil 
10 parts of phosphoric acid in addi* 
tion to the 6 parts already present, 
and we will thus make up the 16 
parts necessary to correspond with 
the remainder of available inorganic 
plant-food. Every pound of phos- 
phoric acid added in excess of this 
quantity is perfectly useless, as there 
is not the corresponding quantity of 
potash, lime, &c., present, and if we 
wanted to further increase the capa- 
bilities of the soil we would have to 
add the whole of the mineral plant- 
food in the proportion indicated in 
Mr. Schrottkys analysis. 



What has been said of phosphoric 
acid holds, of course, good for any of 
the other substances: they have all 
certain functions assigned to them ; 
they are all jointly and separately indis- 
pensable to the plant; and there is 
not one more important than any 
other, as far as the requirements of 
the plant are concerned. 

If we should find that there is 
plenty of available phosphoric acid 
and lime, &c., but that for every 16 
parts of phosphoric acid there are 
only 15 parts of potash present, we 
must add 21 parts of it in order to 
bring the proportion of available 
plant-food up to the standard requir- 
ed by the plant, and thus enable the 
soil to produce iU masimum with a 
minimum outlay. 

In fact it is that ingredient of avail- 
able minenil plant-food which, if pre- 
sent in smaller proportion than re- 
quired by the standard when com- 
pared with the rest, regulates the 
outturn of a tea garden ; every addi- 
tional pound of this substance added 
will start, so to speak, into life the 
slumbering power of the soil ; erery 
pound added will have a marked 
effect upon the outturn, until the 
quantity added shall make up the 
proportion in which it is wanted by 
the plant 

It is not always necessary to add 
the exact mineral wanted, if, for in- 
stance, we find a deficiency of avail- 
able potash and phosphoric acid iu a 
soil in which there is an abundance of 
these two substances in chemical com- 
bination as insoluble. Phosphate of 
lime and silicate of potash, an addi- 
tion of common salt and burnt lime, 
will have the same effect as the addi- 
tion of potash and phosphoric acid. 
For common salt will dissolve the 
phosphate of lime, and enable it to 
enter into physical combination with 
the soil, while the caustic lime will 
decompose the silicate of potash, and 
set the alkali free to enter into such 
combinations as are available to the 
plant. 

It is, therefore, a most important 
point for the tea planter to aaoor- 
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uun whether the available mineral 
plant-food present in his soil oomes 
up to the standard required bj the 
pUnt ; or if not, what constituent is 
present in reiatively minimum quan- 
tities. The determination of this 
point cannot be over-estimated in its 
unportance ; it maj save the planter 
hundreds and thousands of rupees, 
and it is the only way by whicn he 
may know thoroughly the nature of 
the capital he is working with. 

The knowledge of what ayailable 
plant-food there is in the soil, and in 
what proportion, should be the basis 
of all agricultural operations: it 
should decide what manure is to be 
applied, and in what manner. It falls, 
of course, within the province of the 
agricultural chemist to supply the'plan- 
tor with the &ct8 dilated upon, and it 
is our opinion that any expense thus 



incurred will be amply repaid by a judi- 
cious use of the knowledge acquired. 

The first use of this knowledge 
should be to supply to the soil the 
minimum constituent of available 
plant-food, or if chemical analysis 
should reveal that abundance of this 
minimum exists in chemical combina- 
tion, to add to the soil such sub- 
stances as will free it from its locked- 
up state, and render it available for 
the purposes of the plant. 

When the plant-food in the soil 
has by either of these means been 
brought up to the standard, all further 
manuring must have reference to 
what is withdrawn from the soil, and 
we cannot too much recommend the 
planter to bear in mind the Chinese 
axiom of agriculture that *^wiehaut 
eantinuout manuring there can he no 
continuouM harveit." 



Soil. 



A ooon tea soil should oombine the 
three qaalities of light, fmble, and rich ; 
enongh sand thould be in it to prevent 
its ** oakeing" or ''belling/' and yet not 
tnoagh to prevent adhesion of ite compo- 
nent parts when wetted. When sand is 
in esoesB, the plants, though they grow 
quieklj at first, do not last well, and are not 
proUfio ; when, on the contrary, the soil is 
too dayev, the tea bushes, particularly when 
joang, 00 not thrive, and their growth at 
ail times is much retarded. From the fact 
that the Chinese only grow tea on lands 
unfit for other cultivation, the idea long 
prevailed in India that poor soils were 
best adapted to the tea plant. There 
ntrsr was a greater mistake. The Chinese 
do so, beoanse, with few exceptions, tea 
gardena do not there exist as in India. 
In that oountiy, each and every small far- 
mer eultivatee a few tea plants, which 
his fai&tly look after, and the price he 
obtttns lor theprodnoe is so small that it 
will not pay hum to carry it ont on good 
land* 

80 the Chinaman plants his tea where 
lie eannot pUnt other things, — often in 
Ledges between his fields, — and naturally 
chooses his worst land. We see pictures, 
In books, of Chinamen picking tea-bushes 
00 roeky crags, where how anything can 
STOW at all is marTcllous, and, more won- 
derful still, how the men depicted can cling 
to the stony precipice. Sometimes the 
efibsl b Iwightsned by finding that, in 



truth, the Chinese, not being flies, cannot 
hold on in such places, and are, therefore, 
supported from the summit in huge has- 
kets with iron chains ! We are told, more- 
over, that in such localities are produced 
the finest teas China boasts ; that they, 
and they alone, are served at the Boj'^ 
table, Ac, &c. This is all nonsense. Why 
tea in the flowery land is grown on 
poor ground (we much doubt, strong 
as the tea plant is, its growing on rocks) 
we have shown ; but a rich and a good 
soil is necessarv to make it produce large- 
ly and pay well. 

Let any one dig into virgin ground, 
particularly forest land, and he will find a 
super-stratum, some five to eif^ht inches 
deep, of dark-looking mould. This is the 
decayed vegetable depoeit of centuries, 
never yet turned up, and its presence to a 
greater or less extent determines, together 
with the chemical combination of the earth, 
what degree of richness it contains. 
There is no mannre for the tea plant so 
efficacious for quick and lusty growth as 
this said vegetable depoeit. It varies 
much in quantity or thickness on differ- 
ent lands ; nine inches, or thereabouts, 
being the maximum, two inches the mini- 
mum. It exists nowhere in snch perfec- 
tion as on the Himalayan ranges. In the 
dense forests of those districts, which we 
may conclude have stood as they are for 
many ages, the leaves have yearly decayed 
as they fell, and have enriched the ground 
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to a wouderlul oxteut. We have eeeu 
it*— we mean this vefiretable deposit— nine 
inches to a foot in thickness in some of 
the high elevated oak and rhododendron 
jungles. The leaves of both these trees, when 
they de6aj, leave a richer deposit behind 
than any others in the Himalayas or 
Bengal. We woatd not ourselves select, 
for a tea f^rden, soil which showed bat 
little traces of this vegetable deposit, for 
we hold that the plants woald laclc nourish- 
ment from the first ; and, therefore, thoagh 
we woold not, for climatical reasons go to 
the Himalaya-s where it is most abundant, 
^e should certainly regard its existence as 
a sine qua turn in any site we chose in 
Eastern Bengal. Under this varying depth 
of vegetable manure, which is, of course, 
at top of all, is found the surface soil, 
averaging about nine inches in thickness. 
This it is which must be, as we said before, 
"light, friable, and rich." Later, when 
the land is cultivated, this, and the vege- 
^table deposit in the surface, are mixed 
together, and make, if the latter is abun- 
dant, and the former of good quality, a 
rich mould highly suited for tea plants. 
Below this we have the sab-soil, on the 
perfection of which much of successful 
tea cultivation depends. The tea plant 
' has a long tap-root, which in all cases 
penetrates oelow the two surfaces describ- 
ed ; and, if the moistare and nourish- 
ment which it seeks in so doing is not to 
' be found in the sub-noil, the site is far from 
perfect for tea cultivation. The richer 
and the moister the upper stratums, the 
less deep does the tap-root go. Still, it 
must always go down some way, for, if 
even noarishment enough exists in the 
upper layers, in times of drought, mois- 



ture cannot ; and thus the quality of the 
sub-soil is all important 

Iron is, we hold, necessary for tea ; 
that is to say, the presence of iron in the 
ground. If the sub-soil has a ferrugi- 
nous miture, it may be decided at once 
by its colour, which, in that case, is more 
or less red. It may, however, be too red. 
Besides the presence of iron, it is neces- 
sary to see that it is porous, and yet will 
retain moisture. We cannot, however, 
enter here into a treatise on tea soils ; 
the few hints we have let drop will enaUe 
intending planters to judge somewhat for 
themselves. But, more important still, — 
we wish to show which district, as regards 
soil, is the best tea district 



Eastern Bengal undoubtedly possesses the 
finest tea climate, but the perfection of 
soil exists in the Himalayas. There is 
nothing, we believe, in Assam, Cachar, or 
Chittagong (though there are a few tracts 
in the Tatter district very rich) to equal in 
strength the virgin oak and riiododeadren 
forest-land of the Himalayan ranges. 
Nowhere have we seen the same depth of 
vegetable deposit as exists there ; and we 
believe it is this quality, and this alone, 
that has enabled the hill gardens to strug- 
gle on so long as they have done. If a^y 
fault for tea growth exists in the Hima- 
lavan ground (we, of course, speak gener- 
ally) it is that in some places it is too 
stony, and in others that the sub-soil is 
too tenacious. Bat these disadvantages 
are more than counterbalanced by its rich- 
ness ; and conld we transport Himalayan 
earth to Eastern Bengal, we should have 
nearly perfection both as to soil and 
olimate. — [2Va Cultivation in JMiaJ] 



Climate. 



Tsa, it may be premised, will grow 
^almost anywhere, but not very many eli- 
«iates will enable it to pay. 

To describe the best climate in two 
words, we point confidently to Eastern 
'Bengal ; indeed, the judgment of a con> 
aiderable portion of the Indian public in- 
'terested in tea has long since pronounced 
the same decision. A not moist climate, 
'where the thermometer in the shade 
never exceeds 95^, never falls below 65** ; 
'where the rainfall yearly aggregates 100 
to 130 inches; where there is never any 
'long drought, but where rain falls at 
reasonable intervals all the year round ; 
where heavy dews are frequent; where 
morning fogs are not uncommon ; where 
the ion fthines hot in an atmoephere per- 



fectly free from dost ; where at no season 
can a breath of hot wind be felt ; where 
light penetrating rain is more eommon 
than furious downpours ; where the effect 
of the entire climate is essentially ener- 
vating to man, and takes much cat of 
him ; — these are the conditions that consti- 
tute, in our opinion, good olimate for tea, 
and where it is wise, if wise anywhere, to 
make tea gardens. Fever and tea go 
together. It may be a painful fact for tea 
planters, but it is no less true. Ko highly 
successful tea district can ever be a h«Stby 
one. 

Begging the question that we have trnW 
defin^ — the climate necessary for tea — it 
must be evident to those who know India 
well, that Eastern Bengal^ alone poa- 
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se^aet all the conditioiiB. All Eastern 
Bengal ia not equally good; but of 
this later. Let nft abortly review the 
climate of other tea districts, and see 
where they are deficient. It is not a plea- 
Mnt task. Many have, or are interested 
in, gardens oat of our elected magic 
drele. What, then,— the tmth, the results 
will not be affected by the opinions we 
express ; and free discussion on this, as on 
all other matters, can do no harm. If 
wrong, let those who know better correct us. 
Darjeeling is ioo cold. There are gar- 
dens on the lower slopes which may yet 
asBwer well, but cold is doubtless the 
oharacteristic fault of that district. Al* 
ready has the knowledge been acted upon, 
far more than one of the plantations at 
ki§k elevations has been abandoned. That 
tea will grow and flourish, as far as size 
and strength goes, at almost the highest 
elevations, we know well* for we have seen 
plants at Nainee Tal, 6,700 feet above 
sea level, of an enormous siae. They do 
not» however, flush often or abundantly. 



The objections to Darjeeling apply in a 
greater measure to Komaon : the latitude 
is higher, and similar elevation produces 
more cold there. Again, however, in that 
province may sites be found — low yalleys 
in the interior of the hills — wliere greater 
heat prevails ; as, for instance, the Kntty- 
oor valley, but the winter mornings are 
bitterly cold all the same. The elevation 
of the Dhoon is not great— some 2j000 
feet, — and so far is unobjectionable; "but 
it partakes of the general character of 
the North -Western climate ; the moist 
heat of Bengal is wanting. Again, the 
Kangra gardens, though not so derated 
as many in the Himalayas, are at a high 
latitude, and would doubtless be better did 
more heat exist in the winter time, and 
were there less of the dryness character- 
istic of that part of India. Oude 
has very decided hot winds, which we oan« 
not doubt are prejudicial ; and the same 
objection, though in a far less degree, will 
apply to Hazareebagh. — ITea OuliivmUon 
to /tkf to.] 



Conditions of soil and climate most favorable to the growth 



OF the Tea Plant. 



Soils. 



JEfseaiftal Jj^^rmfiMil.— Lime is an essential 
imgredient in all fertile toil. In l,0001bs. of 
WQiAk soil there are 561bi. of lime, while 
-barren soils contain onty 4lbs.— iV^CMor 

iNvMos of 8mli» — Soils have been divided 
in the following way according to the propor- 
iMn of olayt Mnd, and lime whion they 



** Ul.— Argfllsoeous soils, possessing little 
«r no eslcareous matter, and abo? e GO per 
«0llt. of ol^. 

** Sail.— Loamy soils, containing 20 to 50 
5Mr cent of elay, with a little lime. 

**9ird, — Sandy soils, containing not more 
tlian 10 per eent. of olay. 

"4iEi.—MarW soils contain from 5 to 20 
-per erat of calcareous matter. 

** M.— Oalrareons soils contain more than 
'90 per eent. of carbonate of lime. 

^€l&.— Svmns soils are those in which 
'Vegetable mould abounda"— iV^Mfor 
JBm^ai** 

Wk^ a Boil ihomUL U oaaZyM^.— The 

" Wneits to be derived firom the chemical 

-enMsination and analysis of a soil are by 

many misunderstood. Some have represent- 

'ed it as the only sure guide to successful 

edltivatlon, while others have not scrupled 

*to jnonoanee the analysis of soils to be 

anlnrelv useless, and unfitted to lead to any 

•psofllrae practical result. Both of these 

pwtiea are in error. For while it is 

f«j difieidti (lom an analysis alone, to 



explain either the past agrtoultural history, 
the present money value, or how best te 
remedy the known defects of a soil, yst there 
are many practical points on which analysis 
does throw light, and modes of praotieal 
treatment which it serves at once either to 
discourage or lo recommend.— Jeitasioae. 

Biek Soil. — A rich soil generally contains 
fire per cent, or one-twentieth of its wsagliit 
of organic matters, in combination with day, 
•and, iron, lime, magnesia and certain other 
iertilising subsranoes. — Poff§om*§ BraeHciU 
AffricuUmre, 

2ba SoiU — Are remarkable for oantsining 
much iron and verj little lime, with potash 
an larger, and soda in smaller, quantity. The 
presence of manganese is one of the peea- 
liarities of these soils. 

DifferencBs of SoiU — Are, to a very great 
extent, explained by the geological charaoteris- 
£io of the localities in which they exist. 
Aaj one wbo lias observed the appearance of 
large rocky masses, tlie clefts and eneficfls 
they present, the bare surfsce of their 
smoother and harder parts, the growth of 
mosses and smaller plants on the more 
softened portions, the accumulations of gravel, 
smaller fragments of minerals, and fine mud, 
with their luxuriant vegetation at the foot of 
tliese rocks, and in the valleys of mountain- 
ous districts, muit be aware of the importance 
of these ever-continuing operations in nature. 

Kamroop. 
Major W. J, Lanoe^ Offleiating Defmtjf 
^stflMSfioaer.— ''Opinion appears to differ, as 
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u to be expected, in some respects as to the 
conditions under which tea best thri?es ; in 
some oases highlands, and in others lowlands, 
being preferred, tea is oultirated both on small 
hillocks (called teelas in Assam) and In the 
Terai plain of the district. Both are equally 
good in their way, though with reference to 
the first an additional question of aspect has to 
be oonsidered, which is wanting in the case 
of low lands* As to what aspect is best, 
general experience seems to point in this 
district to north and easterly ones ; it being 
maintained that the south and west being 
more exposed to the sun, the soil in this hot 
oKmate fails to retain its moistnre sufficiently 
for the plant. It is evident, however, that 
the effects of aspect are liable to be influenced 
to a degree by the other points of soil, rain- 
fall, and slope of hills. Teelas, &c., are 
further subject to a liearier rush of water 
than level lowlands — an inconyenience which 
has to be guarded against by terracing, Ac., 
and which, if the slope be considerable, ia 
certainly a drawback as regards teelas com- 
pared with lowlands. In both cases (teelas 
and lowlands) the usual conditions of heat 
And moisture are equally demanded by the 
plants { whilst as to soil, the rich dark soil, 
the produce of ages of decaying vegetation, 
seems to be that in which the plant thrives 
best, though very good tea is produced from 
parts where nothing but stiff clay is to be 
found. Forest land is usually preferred to 
that consisting of merely grass jungle, owing 
to the shade which may be obtained in the 
former case by leaving a proportion of the 
trees to protect the ground, and so make it 
retain its moisture. In cases where lowland 
is selected, it is essential that it admits of 
proper and easy drainage, as without this the 
land suffers from the retained moisture." 

DURRUNG. 

Major Orakam, Deputy Commiaiionar, — 
*' A red sandy sub-soil, covered with vege- 
table matter, is found to be best adapted for 
tea." 

Captain M, O, Boyd, AtiiHant Oommia* 
sionor, MvngUdye Sut'Division, — " The lands 
most favorable for tea cultivation in this 
snb-division are the highlands in the neigh- 
bourhood of the frontier, and the small 
plateaus formed by the action of the 
rivers which run southward into the firah- 
mapootra." 

NOWGONG. 

Mr. T. W, Orea9€f, Manager, Upper Attam 
Tea Company,'-^** Tea only does well here in 
oloee proximity to the hills. As a district, 
Kowgong may be said to be low, flat, and 
badly drained ; whilst the soil is too black in 
oolor, and too stiff in consistency, to be well 
adapted for tea« But on approaching the 
hills these objections disappear, and both soil, 
drainage, and climate improfe vastly — so 
muoh tOi thftt I belioTd the iMid we have at 



the foot of the hills is not easily to be snr* 
passed in Assam." 

Seebsaugor. 

Mr, S, E. Peal, Sapakati,-^" As a know- 
ledge of the requirements of the tea tree ie 
becoming extended, it is gradually becoming 
apparent that while tea will actually grow 
or vegetate in almost any climate out of the 
Arctic, so it seems equally clear that an ever- 
green shrub, which is cropped so often and 
systematically of its foliage, needs a climate 
throughout the year, that is both hot and 
moitt, and that oontains, par excellence, the 
essentials for rapid and sustained growth ; 
and that in direct proportion as the climate 
is subject to (even partial) droughts, or oomes 
within the influence of hot or dry winds, in 
the same proportion it is directly unsuitable 
for the growth of tea as a < national enter- 
prise' which is to succeed by the weight and 
rapidity of its crops of young leaf. 

*< Many parts of India, Central, Southern, 
and North-West Provinces, present for a 
portion of the year the climatic conditions 
necessary, and which are best found in Assam 
and i^aohar, and perhaps the Dajeeling Terai ; 
but unlike these latter, the favorable period 
is so short, that there oould hardly be said to 
be a ' tea season' at all. 

" An investigation of the number of flushes 
or rapidity of growth would be a direot and 
certain mode of ascertaining the suitability 
or otherwise of a province for tea growing, 
and the tracts showing this will be found to 
be almost exclusively those whereon there ia 
a steady monthly average rainfall with suit- 
able warmth. 

*< In many parts of India the raio&U for 
the year is the same as in Assam, but it fidia 
in a few months, and is preceded and fol- 
lowed by droughts ; and it is needless to say 
that when a continuously hot and moiet 
atmosphere is essential, that those places Bxm 
unsnited. It is most noteworthy also that 
only in those places having a hot moiat 
atmosphere for greater part of the year, is te* 
to be found indigenous." 

GOLAGHAT. 

Captain Blathwayt, Aetietant Commio- 
noner, — " It seems very generally agreed that 
the climate of Upper Auam is as good for 
tea as can be found anywhere. Colonel 
Money says : * The climate of the northern 
portions is perfect, and for climate I accord 
the first place to Northern Assam ; and Mr. 
Watson, who obtained the second prise for 
his essay on Tea Cultivation, givee it aa his 
opinion that Assam and Cachar are the only 
two climates suited for tea ] and that this 
climate is excellent for Uie purpose, ia the 
opinion of all planten I have consulted oa 
the subject.' 

" The general idea appears to be that a 
great variety of soils are suitable for tha 
growth of tea, provided it ia not too looae. 



TEA CULTIVATION. 



( 127 ) 



PLANTING. 



and on the other hand, that it it sufBoiently 
porooB to preyent water ttagnatiog about thie 
roots of the plante." 

Mr, Qwrge Siockt, Manager, Brahmo' 
pootra Oompamy, — ** The toil beet suited for 
tea in my opinion it slightly undulating, 
with HWt of from 6 to 8 feet of a strong 
nature and moderately intermixed with sand. 
This is to be found on all old forest land, and 
the rich yegetable mould found in deposit on 
the surface, when cleared, is a Tery great help 
to the growth of the tea pUmt. 

" I hare not seen tea-planting in any other 
district in Assam, but feel confident that the 
climate of thia prorinoe ie well suited for 



JORBHAUT. 

Mr,^ CaHm§ff^, AiHttant Commiitioner.^ 
** Tsa if grown on many desoriptions of soil, 
where the ground is high enough to be abore 
ianndation, but it undoubtedly thrires best 
on a lipht yellowish loam resting on a sandy 
•ob-eou } the soil ought to be yirgin, also 



either naturally or artificially drained. Ae 
to climate, the warmer nnd damper it is the 
better for tea. In this sub-dirision there is 
but little difference in any one part from the 
rest in climate, so that the different gardens 
are on a par in that respect. The best 
weather for t^a is when heavy showera fall 
during the night, and the days are hot and 
dote.' 

LUCKIMPORE. 

Major W» C. Clarke, Deputy Commie^ 
iioner, — ** The conditions of soil and climate 
under which tea has been found to thrife 
most, are stated to be a loose rich loam, with 
a good mixture of sand, described by some 
as a friable loam, and by others a sandy loam, 
—a hot damp climate, with regular rainfall of 
say 90 to l(Xl inches, alternating with hot 
bright sunshine. The soil and climate 
which produce Test bamboo forests are also 
stated to be excellent for tea, and I am of 
opinion that such land is becoming more in 
demand." 



Close Planting versus Wide Planting. 

By Looshai. 



It was somewhere, in the Tea Oa- 
tmtte I think, that I saw a query 
anent close planting of tea, i,e , plant- 
ing at distance of 8' x 2', 3' x 8' and 
8'x4'y and closer. Whether it was 
better to plant thus or a wider dis- 
tance apart, 4f x 4', etc Well, to 
answer this query, I presume a good 
dass of plant is to be planted, and I 
ought to take for granted that my 

Jneritt knows the henefit which is to 
e deri?ed from hoeing and picking 
(tbe latter with a pick and not a fork 
for loosening the soil) and the diame- 
ter across or through of an average 
eiaed bush of a good class — be it 
•* Indigenous, " " Hybrid,*' or " China," 
and where the new growth and pro- 
dace of a leaf producing plant or 
shrub are to be looked for. In case 
I may be mistaken as to this amount 
of knowledge on the part of my que- 
rist, who perhaps is a mere novice or 
tyre in his dealings with the soil and 
ita production, I may as well inform 
him that— 

1. Moeing^* and *^ picking,** not 
forking (with three and four prong- 
ed fodis) round and about and 
amongst plants or bushes, consists in 
InreakiDg up or reducing the soil 
into £r4;m8ntS| and allowing it to re- 



main in that state exposed to the 
action of the weather. By this means 
the stony and rocky particles of which 
the soil is composed are made to 
crumble or break into small pieces 
by the influence of the gases, air, and 
moisture, and the alkalies in it to be 
set free in a proper state for the 
plants to take up. It is therefore 
evident that frequent hoeing and stir- 
ring up of the soil (not merely loosen^ 
ing it) must facilitate the decomposition 
of the mineral matter in the soil and 
serve to improve its productiveness, 
for a new source of carbonic acid is 
created in the soil (by hoeing, etc.) 
by decaying vegetable substances, and 
the roots at the same time absorb 
three times as much carbonic acid 
from the soil as the leaves derive from 
the atmosphere : thus the plants in- 
crease four-fold. This increase extends 
to the leaves, buds, and stalks ; and 
in the increased extent of surface^ the 
plants acquire an increased power 
of absorbing nourishment from the 
air. '' Hoeing " and '* picking " is 
also necessary to open up the soil to 
the influenoe of the sun and air, and 
moisture, to srate the soil andjpiv- 
serve it from sourness, to make the 
soil more easily penetrable by the 
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roots of the plaoU than if left caked 
or hard, and to permit the free ^^wth 
of the roots which are thus set free. 

2. The diameter of an average size 
tea bush of a class as aboye, of seven 
jears of age, I have measured, and 
found to be from 4i &' to 5/ and in 
tome eases more through or across, and 
the roots of course bad extended, in 
an equal, or in all probability in a 
much greater degree. 

8. The joung growth and produce 
of all or nearly all lesf-producing 
plants or shrubs is on the top. 

Having said what I have in the 
above few lines, I will begin to treat 
with the subject of close versus wide 
planting in parallel columns, whereby 
the disadvantages of the one and the 
advantages of the other may be the 
more readily seen. 

Clote planting yenuB Wide planting. 



8'x 2,'3' x8/ 

The disadvan* 
tages are as fol- 
lows : — 

1. It is impos- 
rible, after a very 
short time, to hoe, 
etc., and tiius de- 
rive its benefits. 

2. The trees, 
bushes, or plants 
are stunted in 
growing space, 
and space for pro- 
per cultivation, 
and cannot form 
themselves into 
vigorous and well. 
developed bushes^ 
but, on the other 
hand, present a 
cramped and 
stunted specimen 
of what a tea plant 
ahould be. 

8. It is impos- 
sible for labourers 
or coolies to get 
along the rows of 
plants in a closely 
planted area with- 
out . damaging 



4! X 4'. 

The advantages 
are as follows : — 

1. It facilitates 
hoeing, etc. 



2. The trees, 
bushes, or plants 
must grow much 
larger and finer 
by getting plenty 
of light, circula- 
tion of air, and 
sunshine. 



3. Labourers 
can at all times 
get along the rows 
of plants without 
damaging branch- 
es or flushes 
with their hoes. 



branches or flush- 
e^ with their hoes 
or other imple- 
ments and bas- 
kets. 

4. Iwfpossible to 
obviate damaged 
branches, etc., by 
implements* etc., 
which are a fruit- 
ful source of at- 
traction for white 
ants and other 
vermin or insects. 

5. The soil hav- 
ing an excessive 
call made upon 
it by the larger 
nnmber of plants 
per acre, needs a 
certain amount of 
cultivation to 
strengthen it, but 
cannot get it in 
the same degree 
as the widelg plant- 
ed area. 



6. The plants, 
being planted 
closer^ impoverish 
the soil *sooner on 
account of the 
closely conglome- 
rated mass of 
roots choking the 
ground and them- 
selves sooner than 
if planted wider 
apartf and ren- 
dering manuring 
necessary sooner 
for the same 
reason. 

7. More chacces 
of harbouring 
damp and chilli, 
ness about the 
stems of the 
plants and soil, 
the coneealmeni 
and action of a 
nursery of weeds^ 
and undue mois- 



and other imple- 
ments and bas- 
kets. 



4. Obviation of 
damaged branch- 
es, etc, by imple- 
ments, etc., which 
are a fruitful 
source of attrac- 
tion for white ants 
and other t^nrita 
or insects. 

5. The soil 
not having the 
same excessive call 
made upon it, 
does not need the 
amount of culti- 
vation that a close- 
Ig planted area 
needs; and when 
it does, it can het^ 
ter receive the 
cultivation to 
strengthen the 
soil than the 
eioserpiUmtodsixen, 

6. The planta 
being planted 
toider apartf im- 
poverish the soil 
to a less degree 
than when plant- 
ed closer^ and 
hence manuring 
can be deferred 
for a longer time. 



7. Leu chance 
of harbouring 
damp and chilli- 
ness about the 
stems of the planta 
and soil, the non^ 
ctaUneni and ach 
tionof a nursery qf 
toeeds and undu^ 
moisture owing 
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ture owing to the 
plftnts bj»ing no 
dbMi^{|r piMntad 
ami noi •dmittiDg 
pjr eifoiiUtioa ^ 
jiirt mip, .And 
:lig|bt»-- «11 qf 

wbifsh are |o iLC- 
.twUf iMid AMeo- 
tiaUf neceasary 
ibr a^Dtive and 
Figpfvmt growth. 



.dunce of planti 

«b^iilg affected 

.wocae bj inildefr» 

fungi And blighty 

«ed spider and 

other wiDgleia 

inaeeti; aa the 

plenta being ao 

jlMpe» the inaeeti 

'jWP wtUk from 

Jkmh to boah with- 

eial flying, aa in 

the eaae ql the 

netnrad blight 



in initiating or 
eradj^tuig blight, 
(efea,>Bing cIom^ 
j^lbN^ . labour 
oeing anable to 

Sin and among 
pbnta to 
aeveh'Cor peati 
of tUa aort, the 
plantation being 
■o Jenae, and for 
fbe aame leaaon 
«. eertainfy almpat 
ct damaging the 
pla9*e C**di9 rea- 
"wm 4^) showing 
,whst is likely to 
•bj*hitTing 



•to the plants 
.being planted 
wider apart, let- 
ting in sun and 
light to a greater 
degree and ft 
more thorough 
circuUtion of air, 
all of which are 
so actoiUly and 
eMentially nec^ 
sai^ for active 
and Tigoroua 
growth. 

B. Le$M ohances 
of being affected 
by mildew and 
fungi, as well as 
blight, red spider, 
and other wing- 
less insects, as 
the plants being 
fwr^MT apart 9fe 
anbiect to Umm 
shade from one 
another, a freer, 
and thorough cir* 
culation of air, 
sun, and light ; 
and in the case of 
wingless^ insects 
as red spider, etc., 
the insect is nn- 
able to get to the 
next. 

9. Eoikr to 
mitigate or eradi^ 
eats blight, etc., 
being widely 

Clanted, labour 
eingabletogetin 
and among the 
plants to nearch 
for pests of this 
sort without fear 
of dama^ng the 
plants fiilie rea- 
son 4, showing 
what is likely to 
oc^ur . by hayinjg 
damagecl branch- 
••f otc. ) 



damaged branch- 
es, etc ) 

10. The bushes 
take more out of 
the soil (impover- 
ish it) by being 
c/o«s/jf plani^ 
than the roots of 
the plants planted 
VBider apart, 

11. Inarbs^ 
^ planted area it 
ia impossible tp 
jitrengthen or im- 
prove the soil by 
/kpaing wi pickimff 
^ithj9ut damaging 
^ deptrqying 
branchea eon 
trees «nd cutting 

TOOtf. 



12. IhepUnlis 
c|os02^plant- 
ed, would cover 
the gromnd well 
and quickly, aqd 
quicker returns 
jtfe got from an 
area plsinted thus, 
but tne nlai^ts are 
cramped and 

.stunted (or want 
of growing space 
hf nee their yield 
is limited after a 
tiine to a greater 
extent tlum if 
they had been 
planted .,wf^ 
^part, and in tiipe 
every afterni^te 
plant or bush will 
have to be qut out 
to admit of pro- 
per cultivation 
with ^he " hoe " 
and '' pjck," etc. 
The idea , adheiifHl 
toby somOi that 



10. The bushes 
take leps out of 
the soil than the 
closely eoMlome' 
raiadmote of roots 
of the ikKhlff or 
eloUljf planted 
area. 

11. In a mddjf 
planted area the 
joil can be 
strengthened and 
improved by hoe- 
ing and picking, 
and allowing sun 
and light, eta, a 
free circulation of 
airin and amongst 
the plants; and 
when hoeing and 
picking, there is 
not that fear of 
cutting roots as 
in a doeeUf plant' 
eiarea (r it could 
be done. 

12. The planto, 
though wider 
planted, cover thn 
ground equally aa 
well after a time, 
owing to the 
creator space al- 
lotteii to each 
plant to grow 
upon, as those 
pli^itod eloeer 
and the buahea 
would prevenit 
vigorous, weil- 
grown .f^id well 
fUveloped bushes 
spoiling less sup- 
ply fpr a time, 
put increasingjn- 
stead of clec^reaf- 
ing, after- 
wards (without 
having to cut oi^t 
bushes, .which 
have not only 
tai^en a portion 
of the qQ\iri8V 
ment of the soil 

17 
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the greater the 
pumber of plants 
or buehes on a 
certain area tbe 
greater the yield, 
and this continu- 
ously, is, I think, 
a mistake, for the 
very closeness 
prevents yielding, 
"which requires 
space, sun, light, 
a free and tho- 
rough circulation 
of air through the 
plants, and 

thorough and 
good cultiyation 
(not merely 

loosening tbe soil, 
but laying it open 
to the air.) 



18. The area 
being eloMely 

planted, cannot be 
cultivated by hoe- 
ing and picking 
before or when 
subject to 

••blight" and 
••red spider," con- 
sequently the 
bushes cannot be 
itimulated enough 
to compel them 
to form or burst 
new buds, the 
germs from which 
the new shoots or 
flush is to spring, 
as quick as is 
necessarr in 

order that they 
should outgrow. 



which the other 
plants left ought 
to have received, 
but the plants 
left stand a good 
chance of injury 
to themselves 
and roots during 
the process of 
cutting out.) On 
account of the 
space (develop- 
ing) allotted 
each plant, as 1 
said before, the 
free admission of 
air and sun and 
light, all which 
are essentially 
necessary for the 
well being of the 
plant, and especi- 
ally the tea plant, 
which is subject- 
ed to plucking 
(and that the ten- 
derest of its 
leaves) for nine 
months, and 9hort» 
ly or in some 
cases, immediately^ 
followed by prun- 
ing. 

18. The area 
being widely plants 
edf can be culti- 
vated by hoeing 
and picking when 
subject to " blight 
and red spider," 
and the bushes 
respond to the 
call made on them 
by cultivation, for 
new buds and 
growth, sooner 
than when uncuU 
tivated, thereby 
outgrowing, so to 
speak, the insects 
(blight). When 
this is attained, 
the insects hav- 
ing more leaf to 
destroy or to feed 



so to speak, the 
hlight, which is 
of greater impor- 
tance than plan- 
iere generally 
think, for when 
once this is at- 
tained, and a 
strong and good 
flush, on the insect 
in the case of 
blight, having 
more food or leaf 
than he can des- 
troy, a Icis loss is 
sustained by the 
planter, for he 
gets more leaf, on 
account of there 
being a goodHxiBh. 
on by cultivation, 
and this alone, 
and being able to 
get some leaf, and 
that unblighted. 



on than they can 
manage, the 

planter is able to 
get some nn- 
hlighted leaf for 
tea, and a lete 
loss is sustained 
by the planter 
than if he was un- 
able to cultivate 
by hoeing and 
picking owing to 
the closeness of 
his planting. 

Note.— The 
destruction caus- 
ed by the blight 
insect is not mere- 
ly the puncturing 
of the tender 
leaves which 

makes indifferent 
tea, but the very 
hudi or germg from 
which the now 
growth springs, 
and from which 
we get the leaf 
for our tea, are 
blighted or attack- 
ed to such a 
degree, as in a 
good many cases, 
to necessitate iMto 
budt to form and 
burst (before a 
new flush can be 
expected), and 
this can only be 
got hy cultiva- 
tion, storing up, 
and turning over 
the soil. 

Note.^EoT any one wishing to 
plant a garden to sell after a few 
years (when the quick returns have 
done yielding their utmost, on acceunt 
of the closeness of planting the plants, 
impoverishing the soil sooner and no 
means of iftrengthening it, but by 
manure and not by cultivation /), why 
I say, plant as close as you like {1\' 
X \\y, but if the proprietor wiuiea 
to retain the property for any time, 
and the yield to improye yearly, aad 
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the garden not be worked or pumped 
cut in a fevr years, why, I say, plant 
nothing less than 4i x 4/ Of coarse 
on teelah land, plant the Heept close 
r X r or 2'x 2', acroi9 the teelahs to 
check the wash, and retain the soil 
on the teelahs, but not otherwise. 

F.S, — " A pick is a one-pronged 
fork, the iron portion pointed and 
rounded in order both to enter the 
soil and not cut the roots, as it would 
if the iron portion were edged in any 
way, triangular or square,** 

With reference to " Close versus Wide 
PlaDtiDg/' by LosHAi, allow me to ^i? e 
yoa my sxperitnce in figures. I ha? e no 
wish to argue with the writer of the aboYe, 
hot merely to state what I ha^e found to 
be the difference between close and wide 
planting. 



The plot is a 24-acre one on a dead 
level, 5,400 feet above sea. 12 acres were 
put out in 1864 5' X 6', and 12 acres in 
same year 4' X 3'. In 1865 I filled in the 
first 12 acres so as to make the distance 
2V X 2^. Both 12 acres have been 
treated exactly alike as to hoeing and 
manuring ; manure has been given to both 
every year ; the pruuing has been to suit 
each plant. 

The 24 acres began yielding in 1868, 
but it is only since 1871 I have kept a 
careful account of the doings of each, 
which I now give : — 



AorM. 
12 SV 
12 4' 

▲orM. 
It 2i* 
IS 4' 



1871. 187t. 1878. 1874. 187S. 



X 

X 



Ibt. 

W 8.108 

S' 1,744 

1876. 

Ibt. 

X 3|' 6,269 

X 3* 8,874 



lb«. Ibt. Ibt. Ibt. 

8,686 3,868 4,648 4,888 

8,138 8,638 S.128 8.987 

1877. 1878 to Sltt Aoffatt. 
lb.. Ibc 

4.609 4.110 

3.207 3,019 



The plants are China in both 12 acres. 



Java Tea, and Cultivation in Java. 



BY E. M. 



I HATI been looking into the subject 
of Jara tea. In appearance it is a yery 
|i(Ood looking tea, particularly small in 
"'asake" and well rolled. In fact the 
most perfect " make" of tea I have eyer 
seen. But the liquor of all the samples 
I haye tested are deficient in strength, and 
Brokers here in London say this is its 
eharaoter. 

As Jaya sends home now a Urge 
qaantity, and will probably send more as 
time goes on» it is likely to prove a rival 
to oar Indian teas in the London market. 
Stilly unless the teas infuse better than 
th^ do to-day, that is, give more desirable 
liquors, they will certainly never be 
employed for what Indian teas are princi- 
pally used, eif., to **fstch up** (the expres- 
sion nsed by the Dealers) weak China 
prodaoe. 

I have lately got together, from reliable 
•onroes, notes of the cultivation in Java. 
They are not complete. There is more 
than one point on which I know nothing, 
bat what I do know will interest your 
readers. 

It is prinoipslly as to gardens in Java 
en. I sloping land regarding which I have 
received my information. There is also 
eoltivation there on flat land, but what 
' vroportions the two bear to each other I 
know not* As your readers are aware, 
the main difiBoulty on sloping gardens is 
** tiie wash.** As this has been written 
aliQat IB all works on tea, I cannot do 



better than quote from one of them which 
sets out the case dearly : 

" The first idea prevailing about tea 
was that it should be plant^ on slopes. 
It was thought, and truly, that the plant 
was impatient of stagnant water, and so 
it is, but it is not necessary to plant it on 
slopes in consequence. Pictures of Chinese, 
suspended by chains, (inasmuch as the 
locality coula not be otherwise reached) 
picking tea off bushes growing in the 
crevices of rooks somewhat helped this 
notion ; and when stated, as it was, that 
the tea produced in such places was the 
finest, and commanded the highest price, 
intending planters in India went crazy in 
their search for impracticable steeps ! Much 
of the failure in tea has arisen from this 
fact, for a great part of many, — the whole 
of some] gardens — has been planted on 
land so steep that the tea can never last 
or thirve on it. This is especially the 
case in Daijeeling. 

" Sloping land is objectionable in the 
following respects :— -It cannot be highly 
cultivated in any way, ( I hold tea will 
only pay with high cultivation), for high 
cultivation consists in frequent digging, to 
keep the soil open, and get rid of weeds, 
and liberal manuring. If such soil is dug 
in the rainy season, it is washed down to 
the foot of the hill, and if manure is 
applied at any time of the year, it ex- 
periences the same fate when the rains come. 
As it cannot be dag, weeds necessarily 
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tkriT^t and dimioUh the yield hj choking 
the plants. 

'* The choice is therefore of two erils — 
' low caltivation and weeds»' or * high 
eultifation which bares the roots of the 
plants in a twelve month.' Of thft two, 
the first must be chosen, for if the latter 
were pnrsned, the plantM, getting gradnally 
more and more denuded of sou, wonld 
simply topple over in two or three years. 
Bat chooning the lesser evil, the mischief 
is not confined to the had effects of low 
cultivation. Dig the land as little as yon 
will, the great force of the rains washes 
down a good deal of soil. The plants do 
not sink as the soil lowers, and tne conse- 

gnence is, that all tea-plants on slopes 
ave the lower side bare oif earth, and the 
roots exposed. This is more and more the 
ease the steeper the slope. These exposed 
roots shrivel np ; as the son acts on them 
the plant languishes, and yields very little 
leaf. 

"Attempts are made to remedy the 
mischief by carrjin^ earth up from below 
yearly, and placing it und^r the plant, but 
the expense of doing this is great, and the 
palliation is only tem|^orary, for the same 
thing occurs again and again as each 
rainy season return*. 

••The mischief is greater on atiff than 
on sandy soils, for on the former ^be earth 
is deCaicned in great pieces ind carriiid 
down the hill. 

'^A great many gardes in liidU, 
indekl the majority, are atk alopea. A fe^ 
in Assam, the greater nnnAier in Caohilf , 
gome in Chittagong, and atiAfost idl this 
Himalayan plantatfohs. Such of th^ as 
are on tUep slopei will, I believe, ofevefr 
pay, and inCteid of improvii^g yeaHy (as 
good gardens, highly cultiyaM, should do 
even ifter they have arrived at full bear- 
ing) such, I fear, will detetidrate year Hj 
year. 

" Plantations on moderate slopes need 
not fail, beeanse of the slopes. The evils 
slight slopes entail are not great, but the 
sooner th6 fact is accepted that sloping 
eaunot vie against flat land for tiie culti- 
vation of tea the better. 

'* The lines of plants on sloping gronnd 
neither run up and down, nor directly 
across the slope. If they run up and 
down, gutters or water-courscSs km form 
between the lines, and nluch additional 
earth will be wished away thereby. If 
they run rij^ht across the hill, the sariie 
thing will occur h^ween ike &ees in each 
line, dnd the lower side of eiloh nlant #ill 
have its root laid very bare. It u on all 
slopes a choice of evils, btlt if thie lin^s 
are laid diagonally across the hill, so tKat 



the slope along iJie lines shall be a moder- 
ate one, the evil is reduced as far as it can 
be by any arrangement of the plants. No : 
I forgot, there is one other thing. The 
closer the lines to each other, and the 
closer the plants in the lines to each other, 
—in short the more thickly the ground on 
slopes is planted, the less will be the wash, 
for stems and roots retain the soil in its 
place ; and the more there are, the greitcr 
the advantage. 

<* Where slopes are steep (though, re- 
member, steep slopes are to be avoided), 
terracing may be resorted to with advan- 
tage as the washing dbi^n of thdsoilii 
much checked by it." 

Stranlge, that with tiie extra wOrk 
idopin'g land necessitate, and the Mhanei^ 
results it gives, while millions of acres of 
flat land in good tisa cliihates w^re avail- 
4ble, so very many gardens in IndiA atv 
planted on hill sides*. The idea, fiiHt 
entertained when tea in India was a neW 
thing, that the tea plant would onlg thrive 
on sloping land, did much towards this 
mistidte^ result There were other reasons 
i|l0D, for instance, the wish to be in a 
temperate Himalayan climate. But I am 
wandering fifom my siibjedt^ mhkh is to 
tell your i^ders ho# Uiey enltivil^tAi 
6n slopes in Jiiva. 

But the Javii fMfts ^le tti%. jQT fhe 
Wge ptodnbe is due to improved oullivni- 
tion (whether heavy and spCwial ttknnriisg. 
fh^ whole system, or Whatever lOMy be 
6om^i\M, {herSin) bo# is it tiMt tbs 
flushes are not more freouentP Itt ofUfifr 
^^s, h<^ is it that ffdin 18 IhtAes Ihey 
get nterly doable as ianoh tea as #e d6. 
Ma rule, in India Ar6m^ and ii)p#ards f 
Can it be due to the hsdg» system of nianf. 
ingadoptsd, and th^ coiiseqiiently laigSr 
number of plants iii ah a^rer F^nrxfomr 
(perhaps the most |;eneral mode in Iifdia) 
gives 2,72^ plants, knd 4X2 (the Java 
system) would give jnst double* ««»;, 5,44t 
bushes. I have always lookSd #fth filvcrr 
on the hedge system, though never b(M 
enough to ttdopt it Thei^ is thttoh to be 
said f6r and against it, tut I think tbn 
** for " prepondertitSs. 

As supposing the fa^ts odifMt, Mnd thiit 
froin 18 flttsheJi they g«t tUture thasi we do 
from say 25, notwithstanding a li((littar 
system of picking, (io #h!ch lUWt thb Jam 
tek b^ars evidsnde), it is niain that elfBh 
pliint of their lai>ger ntittiber, trmst, M aaeh 
flush, give as much, if ndt ibiiorS^ iMf than 
the fewer plants fife hiih t6 pidk. How Ule 
leaf.prodhcin^ ores of blswts, 2lbet apMrfc 
in the lines, cannot he so largto SM Iftad 6f 
planl!^ 4 fedt apatt. In father Words, teeh 
bush is SmUMl*. Ths HiM, if itot 1*1^^ 
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prodnoe* then, from eMoh iudividuiil pUut 
mmi be due to ha flinfpng out a larger 
Dumber of eboota on each aqoare foot of 
the leaf-prodaoing area, and this I hold 
can only be cAOsed bj the vtimalas the 
bovh has reoeiTed from high oaltivation of 
one kind or other. 

Stilly as I said, I am j^nxaldl ; for high 
ealtif ation prodooes freqoeat flushes, and 
thu thef laok in Java 1 

The plants are pat in 4' X 8',— foar feet 
of oonrse between the rows, and two feet 
between the plants. Baoh line is therefore 
aeontinnooB tea hedge. In the extract 
given above it is recommended to place 
the lines " diagonailj aonisa the hill, eo 
that the slope along the lines shall be a 
moderate one," bat &ey do not follow oat 
this plan in Java. Thev ran the lines 
there right aeroes the slope of the hilL 
I believe the diatfeual nlan is' the better, 
bnt the meannres tbej take to prevent the 
weak does awaj with the objection. 

Between the lines, 4 feet apart from 
centre to centre^ holes are dag 2 feet long, 
1 foot wide, and 15 inchea deep. In the 
spaces or rows above and below, the said 
holee are opposite the sonnd portions* 
£verv third row has the holes opposite 
the first ; those of the second and foarth 
likewise agree. Thas, whatever wash there 
is mast be oaaght by the holes, if not in 
the row where it accamalates, in the 
eeoond, and necessarily no injury from the 
waeh oan take place. The earth taken 
ont of the said boles is piled np, loose, 
between the holes. * 

As an extra precaation (because with 
heavy rain the holes fill and overflow), 
idatdb-wat^r drains are dug disgonally 
aerose the hill, SO or 43 yards apart. 

Twice a yedr the hol^ Hre filled np, and 
Beir h6les lire made in the intervening 
apaces, so that virtaally the whole of the 
aoil betweea the tea hedges is stirred and 
opwned oat twice a year. The same thing 
Is done where the land is flat, or nearly 
ao ; only there, as there can be no wash, 
the catoh*water drains are omitted. 

The advantagee claimed fcir the plan are 
three-fold. Firai : no injary from wa^h can 
take plaoe, inasmuch an tne aoil is not washed 
down the hill and the roots of the plants 
tbei^by laid bare. Seecndlff : the manure 
■upiilied is ki*pt on or near the spot where 
ft M hiid, and sinking with the water into 
the holes, u brought into ooniieotion with 
the roots of the bushes. ThirdUf : the 
irkele of the soil, to the unusual depth of 
18 inches, being, twice a year, exposed to 
the aetioo of the sun and air, is a most 
•flUeat mode of coltivationi— may be 



i>tyl«d, indeed, ** air manuring," and teads 
to heavy flashes. 

The plan, as described^ is followed oat 
exactly a^ detailed by the largest, and on 
dii the beet tea planter in Java. He has, 
in his several gardens, about 1,000 aerea 
under tea ; and if *' the tree is known by 
its fruit," the modus operandi^ to be 
judged of by its result, we must conclude 
bis system is a good one. From his 1,000 
acres he manufactures and sends to the 
London market, in round numbers, eight 
hundred thoosand pounds of tea i ten 
maunds tea per acre 1 

As the above is fact, it is certainly worth 
the while of Indian planters, at all events, 
to test tbe plan on a email area, and judge 
for themselves. 

The system is however not a new one, 
—at least to me. I remember years ag«iy 
when I first went into tea in Knmaon, 
precisely the same thing was done on a 
plantation there, named, if I retnember 
right, the ** Lohba Garden," owned by a 
Captain Cumberland, since dead^ I bad 
a sloping garden in those days, and I did 
not adopt it. Perhaps I was wrong. Anjr- 
how, it wonld be interesting to know if 
the prsctice has been continued at '* Lohba" 
(I believe the garden- exists still), and 
what the results have been. The produce 
per acre at Lohba I forget, but the teas I 
remember were very good. 

/have never thought 10 maunds per 
acre as at all impossible. It baa already, 
I know, been done on parts of gardens 
in India, bnt on the whole of a large 
garden, never yet. I hope to accomplish 
it on the gardens I work, as they a^ in 
a favoarable tea locality, but th^y are 
young yet. This, merely to show thst 
to my mind there is nothing improbable in 
ten maunds to the acre, off even one 
thousand acres. 

I hear the said Java planter mannrea 
liberally also ; bnt that he does not be- 
lieve in chemical manures, for he holds 
their effect b not lasting, but uses animal 
manure and vegetable manure, weeds, Ac, 
Ac., alone. To manure, doubtless, he 
owes a part of his success. 

They have one advantage in Java we 
have not in India. They can, and do, 
pick there all the year round, and of 
course to this also, in a measure, is due 
the large yield mentioned. The being 
able to do this is due of course to the 
Java climate,— there being no cold weather 
to speak of. Still, I thought the tea plant 
required a period of rest to hybernate. 

One or two more words aa to tbe Java 
aystem in other respects. 
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The weads are all palled up by the hand, 
and thrown into the nearest holes, where 
they lie and rot, and are eventually 
baried wlien the hole is filled ap. 

The tea plants are praned and kept 
very low, never allowed to exceed 2 feet in 
height. This is, as all your readers know, 
considerably less in height than we allow 
the bushes to attain in India. 

Every 40 days they pick what they 
call a '* Big Flush." but even then they only 
take the bud and the two leaves below it. 
Twenty days after each big flush they 
take what they designate a "Small Flush," 
and at this time they onl^ pick the top 
leaves of any shoots which, from their 
small size, had escaped when the big flush 
was taken. 

Thus, in the year, 9 targe and 9 small 
flushes are picked — 18 flushes in all. 

Like the Indian planter, his Java 
brother calculates four pounds of green 
leaf make one pound of tea. 

This finishes my description, but I will 
add a few words as to the peculiarities 
and merits of the systems set out above. 

Why is the liquor of all Java teas 
undeniably weak F I cannot folly answer 
this query. It may be due to faulty 



manufacture (though they certainly excel 
wonderfully in '* make") ; or, it may be 
due to the fact that the trees are picked 
all the year round— and get no resting 
period. 

In India, in forcing tea climates, I have 
known 28 to 30 flushes per annum, against 
the Java 18. In India we generallv 
take more than " the bud and two leaves,^' 
and anyhow we take at least this every 
flush. So much would argue a smaller 
produce per acre than is usual in India, 
and the one fact which would argue a 
larger, vis,, that they pick the whole year, 
is neutralised when we consider the total 
number of flushes, — in their case 18 in 12 
months ; in ours, above 25 in 9 months ! 

To what then is their large produce 
due P I cannot doubt,— I never did 
doubt, — that even on flat land the hole 
cultivation system, as described, must be 
very efficient, and tend to large produce. 
The question is, how far labour for it 
would be available for us in India ; and, 
secondly, how far the increased produce 
would pay for the increased cost of uibonr ? 
It is a thing to be tried : by doing so, we 
shall arrive at trustworthy conclusions. 



The Hedge System. 



BY 

In no work on tea that I have seen 
is discussed the advisabilitj of "Tea 
Hedges,'* — that is, of tea planted 2 
feet apart in the lines,*— which system 
is followed out in Java. 

The following is an extract, however, 
which refers more or less to it. I quite 
agree with the opinions here expressed : 

'*Four feet is, I think, the best 
distance between the lines.* 

'* It gives space enough for air to 
cultivate, and to pass along, even when 
the trees are full grown. 

'* Where manure is obtainable^ and 
the soil can be kept up to a rich- state 
by yearly applications, a garden can 
scarcely be planted too close. 

" I see no objection to trees touching 
each other in the lines, and advise 
therefore 8 or 8^ feet there, — the 
former where the soil can be periodi- 
cally manured. 

'* On considerable slopes, to pre- 
rent the wash of soil, the plants should 
be placed as close as possible, — say 8^ 



£. M. 
between, and 2 feet in, the lines. 

" A closely planted garden will grow 
less weeds than a widely planted one, and 
will consequently be cheaper to work. 

" As the expenditure on a garden 
is in direct proportion to the area, 
and the yield in direct proportion to 
the number of plants, (always sup- 
posing there is power enough in the 
soil to support them), it follows that 
a closely planted garden mutt be very 
much more profitable than the reverse.*' 

I have often in India discussed the 
subject of " Hedge Planting" (that is 
of plants placed so close together in 
the lines that they will form a conti- 
nuous hedge, like a quickset hedge) 
with other planters. All such discus- 
sions have been theoretical, for on no 
plantations in India have I seen the 
plan carried out. I have always been 
in favor of the system, though I admit 
I have never been bold enough to 
reduce it to practice. But after tak- 
ing into consideration the figures as to 



• I think 4| feet on flat land.— B. M. 
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produce in Java, 1 think it very neces- 
sary to go into the point fully. 

The objections against the plan ad- 
▼anced by its opponents are : (1), that 
bushes so close together in the lines 
(say 2 feet apart) have not room to 
develop, and consequently cannot give 
aa much leaf as plants further apart ; 
^2), that the tea shrub requires sun 
and air, and that, placed thus close 
to each other, they only get this on 
fwo sides ; (8), that the roots run into 
each other, and occupy the same soil, 
and thus each individual plant only 
receives a moiety of the nourishment 
it is entitled to ; (4), that the leaf- 
picking area of each bush is dimi- 
nished, for, joining each other as they 
do, only two sides and the top are 
available. I know of no objections, 
besides these, which can be advanced 
against the system. 

Were the object to produce the 
largest quantity of leaf per vlant, the 
above objections would all be souud, 
and fatal to the system under dis- 
cussion. But it is not so. The result 
sought is the largest quantity of leaf 
obtainable if per any given area^ say 
per acre : so let us see, now, if what 
is set out above is really a hindrance 
to this. 

Objection 1. — Admitted that plants 
thus close cannot develop as well as they 
would if further apart. JBut the smaller 
plants, on any given area, may, never- 
theless, give more leaf for that area. 

Objectione 2 and 8. — Same may be 
aaid in reply tp these. The bushes 
mil be smaller, but the leaf per area 
may be more. 

Objection 4. — I incline to the belief 
that, as the plant is prevented sending 
out new shoots on two sides, it will 
give birth on the other two sides and 
top (available) to all the new shoots 
the constitution of the bush inclines 
it to produce. In other words, the 
shoots which would otherwise have 
been developed on the four sides and 
the top, will in this case be all 
produced on the top and two sides. 
I'urtheri in answer to the objection 
that the leaf-producing area is smaller, 
I admit of course it is no per plants 
bat the continuous wall-like two sidesi 



and the continuous table-like top, 
produced by the Hedge System, would 
give, I think, a really larger leaf- 
producing surface per acre. 

That each plant, owing to its proxi- 
mity to others, cannot be cultivated 
all round ; that is, that the soil cannot 
be opened out and stirred all round, 
is another argument against the plan 
of Hedge Planting. It is, however, 
only partially true. Though the soil 
cannot be dug between the plants in 
the lines, it can be more or less etirred 
with weeding hand-forks, while the 
absence of weeds between the plants in 
the lines, due to the complete shade, 
makes cultivation less necessary. 

I also believe that in the Hedge 
System, the larger number of roots 
and rootlets would be thrown out by 
each plant on the two free sides, and 
consequently the nourishment would 
principally be drawn from the soil, 
which could be thoroughly cultivated. 

All the above pros and cone apply 
both to flat and sloping land, but in 
the latter the resistance the bushes, 
thus closely planted, give to "the 
wash*' is an extra advantage. 

/ know of nothing else that can be 
said either for or against the system. 
After what I have heard from Java, 
I purpose planting the tea in hedges on 
part of two gardens I am now making, 
and I advise other beginners to do the 
same. Whether ''the whole system" 
as pursued in Java, should be adopted 
ufith the hedge plan, is a question which 
stands on its own merits. 



t HiVB tried the t^yntem of ** Hedge 
Planting*' and will give yoa the results of 
my experience. 

Id 1873, 1 pot out seedlings 9 months 
old at 4x2, that is 4 feet between the 
lines and 2 feet between each tree or 
seedling as it was then. 

The land had been previously planted 
with coffee, hot this turning out a failure, 
it was decided to uproot it and lay out tea. 

The soil being rather poor, 1 trenched 
it to the depth of )8 inches aerou the 
slope, which is moderate ; and not having 
any animal manure avuiable, I filled ap 
my trenches with green jungle leaves, and 
then proceeded to " hole'* for planting out. 
The lines of holes were parallel to the 
trenches, and being only 2 feet apart were 
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^ii0e<)iieiilly sanaiWribaD ar« unuiilLy made 
for 4x^ 

The jrhole floil was tbas w«ll istirrod on 
every part, and I laid out my plot very 
Huoceesf^Uy in Jaly 1873. 

Notbinfir oaald have oome on better 
dnrinfc ISTi, 75, 76 and 77, and in 1878 I 
-tipped them at tbe end of the season. 
Tbey were then about 3 feet high, and 
iaiA oold season were given a top-praning 
only. This year (we had a drought lasting 
Aill May 2Qth, and no plants spSered 
^0 severely aa the 4x2— in fact I thought 
they were done^ for. The whole plot was 
a mass of reddish brown coloured leaves, 
and ^ any one seeing them wotfld have 
considered them de<uL 

They did not recover till the end of 
July, and about 16 per cent vacancies 
Aim the results. They only gave (five 
^mbeejCrom. August to end of this season, 
.and .on the whole I am rather disgusted 
.with my experiment Other plots 4x4 
of the same age did not suffer one quarter 
so much as the 4x2. 

The worst of it is that my experience 
Jiaa shown me it is no use trying to fill 
np tbe vaoanciea, «s a seedling of 9 
(inontbs or IS mouths will stand no chance 
among tbe remaining lot, and tbe plot 
wi)l. always .be an eysore, with the great 
gaps in tbe hedges. Now, why did the 
jplot in question suffer so severely in 
comparison with other plots of 4x4P 
All had the same treatment as regards 
.ooltivation. Of course with 4x2 you 
.can <mly hoe between the lines «nd 'band 
weed l^tween the trees, all weeds being 
pMu)ed .on .the lines and dug in. 

I fulte agree with the Java planters 
rnpning their lines arrotg the slope of 
the hill, and their measures for prevent- 
ing wash seem all that can be desired. 
Next season I shall keep an account of the 
flushes off the 4x2, and I will also take 
rwnples of the tea for testing as regards 
'.liqoor,and compare with samples from4 X 4. 

I need hardly say that from what I 
have iwritten I do not approve of >4x2 
for M§ diiiriei, I am not prepared to 
4My that it won't succeed in other Indian 
tea districts, but I certainly don't advise 
'•ny one here to try it. 

I believe 4x4 and 4x8 are the best 
distances apart for Hybrids, and 8x8 
'far the China class. I may add that I 
piefor ae/t^ slope to perfectly flat land, 
,and provided the forsser is not too steep, 
'it can be cultivated as highly as flat 
llaad, without any loss of soil whatever. 
.AW «iy "slopes" are terraeed. 

CH0X4 Kaqpobi. a. H. T. 



YouB London Gorrespondent '* US. M." 
is desirous of knowing what the result 
bas been of tbe Hedge System of 
plainting the tea bushes as followed by 
the late Capt. Cumberland at Silkote. I 
am not aware that Capt. C. planted more 
than 6 acree or so on that system, and this 
was done on a rery gentle slope, where 
the wash was more great ; while on the 
steep hill sides, where the bushes were 
{klanted on the 4rfeet apart system, almost 
all the good surface soil, consisting of a 
rich vMj^table mould, has "been swept away. 
This I know from personal knowledge. 
Your correspondent " S. M." evidently 
forgets that he^ i|iaugurated the Hedge 
System of planting tea in Knmaon. At 
least I know I leamt it from him in years 
gone by; and all the tea I planted out 
subsequently, about 16,aeres, was planted 
on that system. The rows run right across 
tb,e bill slope, and .the b^shes form a 
continuous hedge. Bet^veen the ,rowf, 
which are four feet apart, I run tbe com* 
mpn hill plough some 8 or 4 times during 
tfaie rains : this serves to keep the weeds 
down, and moreover to prevent any great 
amount of wash,f^in fact, I may say there 
is no wash. I also find jtbalt the -bushw 
flush as often, and give as much l^f, ip 
bushes planted on the 4 feet apart system- 

1 myself have succeeded in obtaining 
last year a yield of 620fts. of tea off ^tbe 
of an acre, and that too without any 
extraordinary amount of manuring or 
cultivation. 



■wp 



I ffiYiiTead the letter by ** B. H." oii,the 
'\Hedge8jptem," and J now.giive him va^ 
experience jp thin mi^tter. 

In July 1876 I planted out 2 aer«i 
gently sloping land (previously under grain 
ero^^ heathen f^ystem) in the following 
manner :— 
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The circles represent the bashes arri? ed 
at 2 feet diameter, which is the a? ersf^e 
that bashes in this Yallej msj be consider* 
ed to attain. In some instances they grow 
to a much larger size, bnt I think I may 
safelr say that the fi^eneral run were, on 
nearly all the plantations I viMited, in 
1875-76, far ander the size I made allow* 
ance for. 

From the diagram yoa will see that the 
area of land allotted for each bnsh is 6 
•qaare feet, vi»^ half the intermediate 
open space for 1*268 ft.s=0'634 ft.-fl'O ft. 
+ half perp. ofeqnilateral triangle 0*866 
ft8ss2| ft.x2' diam. of bashs=6 sapU^feet, 
or 8,712 bashes to the acre. *\ 

In 1879 the plot so planted yielded 
1.8981bs. leaf of 8 leaTes and poiAt plack* 
•d for green teas, or per acre 949U>s. leaf 
s2d71bs. teas. 

Another plot, aboat a mile nearer the 
monntains and in a better locality, planted 
^X4f in the same year, shows l*611bs, 
aimilar leaf, or 2651b8. per acre. 

Baoh of the above plots received the 
■ame number of hoeings, the same style of 
proning, and the same quantity of manore 
per aere, so that the hedge-row bashes 
Aad only 2 leers each of manure, while 
the other had 6 seers each. This difference 
of treatment I could not avoid, though my 
intent was to have issaed manure equally 
per husk. 

The ^-^4t' plot had another advantage — 
it was virgin soil, and this, added to the 
greater quantity of manure, creates " ele- 
ments of discord" in comparison of results. 

I shall try to equalise as far as practi- 
cable the conditions for next year's com- 
parisons by applying such quantity . of 
manure to the ** hedge-row" as shall make 
its allowance daring the two years equal to 
that of 8^+4' plot for the same period. 

Up to the present, from the above, I can 
only infer that the yield per acre would 
have been the same in quantity had similar 
oonditions of soil aod manuring belonged 
to both. 



With reference to Hedge Planting. If 
your correspondent plants '* China," by all 
means let him adopt the Hedge System • 
it answers admirably. 

If Hybrid is to be planted, let him be 
cautious, and give his mature plants 
sufficient room to grow freely,— -say at least 
4^ X 4 feet. 

If Indigenous is to be planted, I advise 
him strongly, not to waste his seedlings by 
planting them less than 6x6 feet, or he 
will assuredly be a loser in the end. 

Watson's theory is doubtless the best, 
t.e., cover your ground with plants, but 
let them be well developed, — not stunted 
close planting. 

Such is the experience of one who is 
planting on his own account after an 
eighteen years' apprenticeship in tea. 

Will any of your experienced or statisti- 
cal readers subscribe their information, 
backed by experience and facts (not theory), 
on the following subject, i.e., line planting^ 
8sy 6x3. What direction should the 
main lines take from due East to West, or 
N. to 8., N. E. to 8. W., or N. W. to S. E. 
The information wanted to be elicited, 
which will ensure the best ventilation and 
action of sun and air, results will naturally 
follow. 

I am an old planter, but not satisfied on 
the point. In the one case there would 
be a longitudinal sun throughout the lines 
tC. to W. all day, the south side of the 
lines obtaining the greatest warmth and 
benefit. On the other plan, N. to S., each 
side is exposed alternately daily to the 
sun's action ; but do the rays penetrate 
sufficiently to the lower parts stand roots P 
'* I fear not, nor is the soil exposed to its 
chemical action through warmth." 

Would either of the other alternatives 
be better P I incline to the opinion^ that 
from due E. to W. is best. Reliable infor- 
mation on the point would be generally 
useful. 



Terracing. 



Thcbc is now-a-days a great deal 
■aid in favor of terracing tea gardens. 
Ab this is a very expensive item in 
cultivation, and the idea is, eompara- 
tively speaking, so new, that the 
results, good or bad, are not generally 
known, I trust a few practical remarks, 
resulting from experience, will not be 
out of place. Let us first take round 
or flat terracing ; this I have done 
prefious to planting the land, making 
the terraces on an arerage 8 feet wide. 



Adjoining this piece of land another 
portion, having the same slope, was 
planted at the same time, and not 
terraced ; the result was, that at the 
end of the first year the plants on the 
unterraced portion were at least half 
again as large as those on the terraced 
portion ; the same amount of cultiva- 
tion was given to both places, only 
that in that terraced the edges of the 
terraces were not hoed during the 
rains, and allowed to get hard in 

18 



TEA CULTIVATION. 



( 188 ) 



TUBAonra. 



order to preterve the form of the 
terraces. In the cold weather the 
plflDta were all pmned to the same 
height from the ground, and again the 
■ame amount of cultivation given in 
the lecond year : the revult at end of 
second year was, that there appeared 
at least a year's difference in the ages 
of the plants, the unterraced portion 
having strong healthy looking bushes 
and quite double the size of those 
terraced. The third year also showed 
a far greater and still further improve- 
ment on the unterraced portion. Now 
what is the reason of this ? 

Again on an old part of the garden, 
say 15 or 16 years old, which formerly 
used to give a good average yield of 
leaf, terracing was adopted : the result 
was, that the bushes deteriorated, and 
did not give near the quantity of leaf 
they used to with the old sort of 
cultivation, vw., deep hoeing, but at 
the same time only weeding the very 
steep portions ; hoeing was carried on 
these terraces also, and only the edges 
of the terraces left nnhoed. The only 
reason I can attribute to this is, that 
the ends of the lateral roots never 
receive an^r cultivation on the upper 
and lower sides when a wall of hard 
soil is left to remain, tnd on the lower 
side instead of the roots (laterals) 
being able to extend further (owing 
to the cutting of the terrace together 
with the hard soil left), they are thus 
forced to take another direction, and 
the health of the plant is injured by 
their doing so. 

What I mention above, «t9., the 
diminished yield, I have by terracing 
not only seen proved in one place but 
on many over parts of the same 

farden ; also in other terraced gardens 
have observed that the sides of 
teelahs rarely contain as good plants 
as you see on the flats, whereas on 
unterraced gardens, let them be old or 
young, I have often noticed the teelah 
portions in every respect equal to, and 
m some cases even better than, the 
flats or table lands. 

As I am sure terracing is a great 
deal founded on theory, I would be 
glad if any one oould show me from 
experience and results bow benefit 



from terracing a garden is to be 
derived. 

Probably some will say that the 
earth is kept on the teelah by so doing, 
and that benefit to the plant must be 
had from that earth ; but where is the 
benefit, and what is the use of having 
the earth on the teelah if you get no 
good from it P It would m far better 
perhaps to hoe that same earth in and 
mix it well with other soil on the 
teelafai together vriA what grass and 
smaK jungle will grew more regularlj 
01^ an vnterraced gqrden, and thus 
alvsiy». be forming new soil. True, 
you see many old worn-out gardens 
where bushee are standing on pinna- 
cles of their own, the earth being 
washed away from all round them ; 
but this would not have occurred Imd 
a little jungle (grass) been allowed to 
grow on these toelahs : it would have 
as effectually stopped the wash ef 
earth as the bush itself stqiped it. 

Again, as a reason for the short 
yield of terraeed tesiab oonvpared 
with those unterraced, it may be 
tfecessary for good dndnage on a 
teelah as well as on a flat : now we 
make our terraces so that the water 
cannot run off, especially when we 
make the honeycomb terrace or pit 
terrace, which is a regular reo^tacle 
for water, and I have noticed the same 
yellowish apmaranee of the Waves ou 
teiraced teelahs as I have on iret flats, 
resulting from stagnant ini*0>^ 



This expensive, highly ornamental, 
theoretical, but not practical sort f>f 
cultivation is new carried on on new 
gardens to a large extent. In Ifae 
tea district of Sylhet the honmfeamb 
terrace is chiefly adopted, and this, of 
the two sorts of terracing, is the 
most ruinous to a young garden. 

In this sort a long pit is daj| be- 
tween the lines, the pit extendfarg 
across the slope of the teelah, and 
when the face of a teelah is terraced 
it has something the .appearance of a 
honeycomb ; time pits are suffered 
to stop the wash or rash of water 
down the face of the teelahs in the 
rains, and thus saTe the soil frooi 
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being carried down with it, and they 
are generally made on tdelahs with 
■andj aoil. 

Now, by making this sort of terrace 
on a sandy teelah especially, the earth 
and soil are taken away from either 
side (npper and lower) of the plant, 
Kod it is left growins on a bund as 
it were, with nowhere for its side 
roots to extend; in the hot sunny 
weather the roots of the plants snffer 
from drought. If we loosen the soil 
about the plant on the bund (between 
the two pits where the plant iS|) the 
aides of the pits being steep, the 
pffobabtlity will be that nearly all the 
earth will tumble into the pit, so that 
the only cnlti?ation we can give to 
a teelah thns terraced, is to again 
throw np on the bund whatever soil 
has been washed off it into the pits 
by the rain : this is really no cultiva- 
tion at all, and the plant suffers more 
on a teelah of this sort than it will 
on a flat where it never sees a hoeing, 
as on the flat the roots are kept cooler 
and allowed to spread ; on the ter- 
raoes they can't, and are parched. 
At other times, during heavy rains, 
the water lies in these pits and thns 
again injures the plant, round which 
we know if the water lies on a fiat it 
will prove detrimental. 

On the round terracing also, though 
not so injurious as the pit terracing, 
we cannot give proper cultivation, 
and weeds and sungrass are apt to 
get in on the edges, which are not 
hoed so as to preserve the terraces ; 
then weeds (sungrass) spreads so 
qdckly that in one year it will, if not 
rooted out, increase hundredfold or 
more, and where onl^ a few weeds 
were at the commencing you will pro- 
bably find the greater portion of your 
teelah covered with it in a year or so-* 
thns impoverishing the plant with its 
roota and stopping your plucking con. 
siderably, so shutting out light and 
air from the plant. 

l%is snngrass may not appear at 
first for a year or so, but eventually 
yon may m certain it will appear, and 



we have then, in order to get rid of 
it, to cut down our terraces and 
extract all the roots to kill it And 
this operation has to be done twice 
or three times in the year to fully 
eradicate it ; we have then again to 
prepare terraces if we want the 
teelah to look ornamental. I there- 
fore maintain that by hoeing a teelah, 
say three times in the year, and allow- 
ing a little grass to grow between 
each hoeing, very little if any soil is 
lost. The teelah should be hoed 
across the slope, and hoed in the cold 
weather, say February, in the middle 
of the season, and again at the end 
of the season, and the bushes will be 
found to thrive and give a far larger 
yield per acre ; the grass being hoed 
m with the prunings acts as manure 
and renews the soil. In the first 
place the bushes shonld be planted 
close, say V x 8' or 8' x 2^- 

On very steep places a careful 
hoeing can be given once or twice in 
the year, but not oftener ; bamboos, 
ekara^ if procurable, may be laid across 
the teelan behind the stems of plants, 
and t^is with the weeds placed 
against them forms a very good wall 
to any earth being washed down, and 
should cost hardly anything. 

At next year's hoeing we can pnt 
others down in different places, ana so 
be able to hoe where tne ekara or 
bamboos were previously, as well as 
where we now place them, and no 
soil is lost nor does the plant sufftsr 
from weeds under cultivation, droughty 
or too much moisture. 

On old gardens we generally see 
the bushes standing on pinnacles, 
especially on sandy soil ganiens, but 
not very often in stony or other good 
alluvial soils, notwithstanding the 16 
to 20 years they have been planted* 

The pit terracing partially does in 
one year what it has taken 20 to do 
naturally by the rain, as by making 
these pits we place the plant in a 
bund, and deprive it of its proper 
quantity of soil or manure. 
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PART II.— CULTIVATION. 
On the Effects of Cultivation. 

By C. E. M. Russell, m.r.a.c. 



Among the means at our disposal 
for improving both the raechanical 
and chemical aspects of the soil, the 
one which is at once most generally 
known and most ancient, is that of 
Simple Oultivadonf or the breaking up 
and exposure to the atmosphere of 
that portion lying immediately below 
the surface. This, however effected, 
whether by the plough of the English 
farmer, the spade of the gardener, or 
the hoe of the tea planter, is univer- 
sally recognized as an essential opera- 
tion ; and if we investigate the results 
of this simple cultivation, we shall 
see that they may be divided into two 
great classes, viz., the mechanical and 
the chemical, 

Tlie former of these, viz.^ the 
mechanical, deals with the compara- 
tive size of the fragments or ultimate 
particles of which the soil is com- 
posed; while to the latter, mi2;., the 
chemical, relate those important 
changes in the quantity and compara- 
tive solubility of the mineral matter 
contained, — whether useful as plant- 
food, or prejudicial as injurious to 
vegetable life. 

The great agencies of nature to 
which these results are due, are ever 
going on in some degree, so as to 
benefit us, whether we will or no ; 
but by cultivation we can facilitate 
and intensify their action, and so gain 
from them to the fullest extent the 
blessings which they are able to 
confer upon the intelligent agricultur- 
ist. Take, for example, the case of 
ordinary deep-hoeing as pursued at 
least once or twice in the years on all 
tea gardens, and consider what hap- 
pens, and what great revolutions are 
brought about by this simple and 
ordinary operation. Primarily, the 
■oil, to the depth of some inches, is 
inverted, and by this inversion the 
weeds are destroyed ; this is the 
simple and evident result ; but let us 
enquire more closely into the others, 
some of which are only visible to the 



eye, in the improvement in the appear- 
ance and yield of the crop which they 
effect. By the loosening and opening 
of the substance of the soil the atmos- 
phere has free access to a considerable 
portion, acting as a reservoir of plant- 
food: by the inversion of as much 
earth as a double stroke of the hoe 
can compass, the under portion is 
placed uppermost, principally, when 
m moderately tenacious soil, in the 
shape of large clods, and the action 
of the atmosphere upon the exposed 
portions is to crumble them down 
into a state of fine division ; or '* fine 
filth,*' as such a condition is termed 
by the English farmer. Upon this 
mechanical condition of openness and 
fine filth, many important chemical 
changes depend. The finer the state 
of division in which exist the particles 
which compose the soil, the greater 
the absorptive powers of the latter, 
both as regards the manurial gases 
brought down in a state of solution 
in the rain, and the carbonic acid gas 
as it is vulgarly, but erroneously, 
termed, i,e,, the carbon dioxide gene- 
rated by the decay of vegetable matter 
within the soil. Now this decay of 
vegetable matter and consequent 
evolution of carbon dioxide cannot 
take place in exclusion to the oxygen 
which forms so large a proportion of 
the mixture of gases which we call 
the atmosphere. Although plants 
feed largely upon this carbon dioxide 
from the atmosphere, which they 
absorb by the stomata or mouths 
distributed over the surfaces of their 
leaves, it is as yet uncertain whether 
they do, or do not, absorb it in solu- 
tion by their roots ; but this point is 
comparatively unimportant in speak* 
ing of the action and use of this gas 
in the substance of the soil, as it has 
a separate and very important influ- 
ence as a preparer of plant- food, inas- 
much as, when in solution, it has a 
very useful solvent action upon the 
mineral constituents which are re- 
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quired bj the plant for the formation 
of its structure. The finer the state 
of division of its component particles, 
the more water can be held, by the 
Boil^not in a harmful stagnant form, 
but as what is termed water of vege* 
iation, that is to say, the water en- 
tangled between the particles, the 
water upon which the plant is depen- 
dent in a drought, and of which no 
■oils, however apparently dry, are 
ever entirely devoid. 

The oxygen of the atmosphere has 
also an important influence in render- 
ing certain useful mineral salts which 
«re insoluble, and therefore incapable 
of absorption by the roots of plants 
when in their lower oxides, soluble by 
further oxidation ; and of rendering 
'Certain poisonous salts of iron, very 
soluble in their lower oxides, insolu- 
ble by further oxidation, and it has 
thus a double action as a preparer of 
plant-food on the one hand, and as an 
Annihilator of substances prejudicial 
to plant-existence on tne other. 
Further, its influence is to purify and 
sweeten soils rendered sour by the 
presence of the various acids of vege- 
table decay, and to destroy mildew 
and moulds. 

Drainage^ though but very little 
understood by planters, is a very 
important operation in the cultivation 
of tea« Through the lamentable 
ignorance upon this subject which is 
displayed by some of the planters on 
the nearly dead flats of Assam, I 
have seen parts of a garden where 
tea, though repeatedly planted, would 
not, and indeed could not, grow. I 
have noticed stunted bushes, with 
their bark perfectly covered with 
lichen, which, though itself no cause 
of disease, is a sure sign that the soil 
is cold through the presence of a 
superfluity of moisture, and that, as a 
result of this, the vital juices of the 
plants have been chilled and caused 
to stagnate, the bark has thus become 
diseased, and in its diseased condition 
has afforded a suitable resting place 
to the lichen. 

In Sylhet, drainage becomes a very 
airople matter; indeed most of the 
ceantry appears to enjoy a perfect 



natural drainage, — at least as far as 
many planters appear to understand 
its action. The real fact, however, is, 
that the sole use of artificial drainage 
lies in the removal of stagnant water 
from land visibly suffering from a 
water-logged condition, and most, if 
not all, soils may be vastly improved 
by a judicious system of drainage, 
varying in its best methods of perfor- 
mance with the characters and several 
combinations of country, soil, and 
subsoil. 

The effecU of drainage may thus be 
briefly summed up: FirHlg, soil, 
which from its surplus moisture was 
sour and unapproachable by the 
atmosphere, becomes sweetened by 
the access of air, and admits of the 
chemical operations above-mentioned 
under the head of simple cultivation ; 
secondly, the removal of the surplua 
moisture, which by evaporation kept 
the internal temperature down to a 
very low degree, causes a much higher 
temperature to succeed the previous 
cold condition of the soil ; and, thirdly, 
where an excess of soluble salts in the 
soil gives rise to an incrustation upon 
the surface by evaporation of the 
stagnant water holding them in solu- 
tion and bringing them with it by its 
continual flow upwards through capil. 
larity, the removal of such stagnant 
water from below entirely prevents a 
recurrence of this condition, while the 
drain remains in working order. 

In commencing to drain, therefore, 
the first points which should occupy 
our consideration are, the level of the 
nearest river, bheel or rice land, in 
the cold weather ; and also in the 
highest floods. The next object is a 
suitable outfall, from whence the 
system should be commenced, begin* 
ning with the main drains, and pro- 
ceeding after their completion with 
the arterial. A little more attention 
to this most important operation 
would soon prove its inestimable value 
to the tea planter. 

Liming is another of the methods 
at our disposal for the improvement 
of the soil ; and, although in many 
districts the cost which has to be 
incurred precludes the possibility of 
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km iroAtaUe use by the planter, yet, 
IB others, it most eertainly would 
amply repay the necessary oat^y. I 
have as yet beard of its employment 
upon but one garden (or rather one 
management) in this district, and the 
results of its application appear to 
hare been eminently satisfactory. 
This operation is one which holds a 
aeenre position in British Agriculture 
flife the present day, and is recognised 
as indispensable in the ordinary course 
of cultivation. 

Upon newly-reclaimed lands in 
Bngland, before any crop is sewn 
Ume is applied : its action is manifold ; 
it is itself a direct plant4bod; it 
assists oKygenartion ; ana hence, when 
in access to the atmosphere, hastens 
the deoa^ of vegetable tissues, besides 
neutralising the pernicious acids of 
TBgetaUe decay, of which humie add 
is the one most commonly known. 
Another action, which is due to its 
power of oxygenation, is the liberation 
of insoluble mineral matter, which is, 
00 to speak, locked up out of the 
plant's reach. Mechanically, lime 
Doing intermediate in texture between 
sand and clay, is capable of improyiog 
either extreme ; and it is found in 
practice that its application can rid 
the soil of insects injurious to crops. 
Upon the great reclamation of an 
enormous tract of moorland in his 
county, the Duke of Sutherland was, 
when I visited the operation in July 
1875, employing lime to the amount 
of 8} tons upon every acre brought 
under the plough. 

The soil of which I speak, however, 
was organic or peaty, and it is pro- 
bable that a sinailer amount would 
suffice. The one objection which can 
be urged against lime is its power 
of liberating ammonia. This, however, 
is not a serious one, as the amount of 
ammonia in the soil is not, as a rule, 
very appreciable, and the counter- 
balancing advantages of its use are 
very important. In use, the lime- 
stone should be burned upon the 
garden and applied to the land in the 
state of its greatest activity, vig., in 
itt caustic condition as quick-lime* 
It should then be hoe^ in when it 



vnil rapidly absorb moisture firom the 
air and become slaked. In this ehange 
of its condition its volume will be 
increased, and the result will be to 
cause the to^soil to assume a more 
open condition, and thus to assist in 
its aeration. 

One more point which should be 
referred to, but which cannot be called 
an effect of cultivaciony as it is in fiact 
nothing but a result of gross mis- 
management, is the unnatural absence 
in the soil of organic matter caused 
by the removal of grass, etc., if it 
has been allowed to attain a height 
sufficient to render it of use in 
building, littering-cattle, etc., from a 
cultivatod portion, which, from some 
li^ur difficulty, has been insufficientij 
cultivated ; and tiirough the removal 
of the prunings of the tea-bushes bj 
the coolies for use as fuel. This ie 
an entirely unnatural condition, and 
is only visible on an old garden whieh 
has been badly managed. The real 
effect of cultivation, provided the crop 
raised is a heavv one, and is not all 
removed from the soil, is to iucreaee 
rather than to diminish the amount 
present when cultivation was com- 
menced ; but of course the incieaae 
in the case of such a crop as tea 
cannot be so great as that in the eaee 
of land in jungle, and we should 
consequentiy be particularly careful 
in providing against the necessity of 
the removal of any organic matter 
whatsoever beyond our actual crops 
from the cultivated portion of our 
land. In practice the application aa 
manure of vegetable mould firom 
bamboo, and other jungles, has been 
attended with the greatest succeaa. 
For the above reasons it is, when 
practicable, far preferable to avoid 
burning vegetable matter, and simplr 
to leave it to decompose in the soil, 
and to yield the rich mould which ia 
so useful an agent in the absorption 
of moisture and the lightening of the 
soil Further, by the burning of 
vegetable matter, the volatile portioa 
escapes and is lost, and the ash alona 
remains : the nitrogenous compoauda, 
instead of returning te the soil whenee 
they were derived, are rendered na elea e 
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and return to the ataootpbere from 
wUeh they primaril j came to aorieli 
Iheaoil. 

The eohur of the soil greatly affeeta 
ita relatife heat-absorbing power — the 
darker the colour the higher ita 
temperature; TOgetable mould is Terr 
dark in colour, and consequeotly wiU 
raiae the temperature of a soil which 



ia itself of a lighter colour. 

From all of Uie abo?e coasideratioiui, 
it will appear that the benefit to the 
soil wteeiunieall^ of the internal decay 
of organic matter ia one which cannot 
be 0¥er-eafcimated ; and, if we admit 
this, we ahally I think, do all in onr 

tower to encourage a condition so 
igbly fafoutable to oursel?ea. 



Hoeing. 



Thx practical effect of hoeing a gar- 
den monthly is to keep it dean and to 
force the tea bushes to throw out 
fioshes* If any one could inform us, 
planters, how the stirring up of the 
•oil acta on the growth of the plants, 
we might take an intelligent interest 
in the cultivation of the ground. As 
the habit of the China bush is small 
and ahrubby, the roots must feed near 
the surfisoe, and be greatly affected 
by the weadier; they grow in accord- 
WMse with the growth of the plant 
abore ground, and cannot descend 
far, because of the necessary pruning. 
Tf hen manure is applied in the usual 
manner, the roots must be still more 
drawn towards the surface, to feed on 
the manure. 

When diere is labour enough on a 
garden, it is usual to hoe it once a 
month with heary hoes, which must 
inefitably slice off the surface roots. 
"Win some one favor us with their 
opinions as to the rationale of culti- 
fation, and say why the ground should 
not be stirred up by piok-azes or 
forks, which would not do so much 
injury to the roots of the plants as 
hoea do ; and whether it is Vetter to 
have a well-stirred up garden with 
a dight coating of grass without wash, 
as ia the ease when the garden ia 
foriEed over, than to have a clean, 
lioed, garden baked by an Indian sun, 
after tiie surface has been smoothed 
by the rain and wash P And does 
deep cultivation, say 9 inches, for the 
aake of allowing the moisture to 
descend, compensate for disturbing 
the Boola when the bushee are grow- 
ing P If the garden ia lightly forked 
Of at in the rains, would it be necea> 



aary to turn up the under-soil in the 
cold weather P 

Bed Spiders attack clean and weedy 
fi;ardens, seedlings and mature plants, 
indiscriminately, and more particular- 
ly after a drought or a continuance 
of cold wet weather, when the buahea 
are feeble ; they aleo appear to attad^ 
early pruned and early plucked buahea 
first. The manager of a large 
garden near me arrests the progreaa 
of the spider hj splaahinff the buahea 
well with liquid blue clay or mud» 
thus imprisoning the spiders for m 
time ; and if tba weather becomea 
favorable, the plants mar recover 
their vigour and escape further attache 
of the spider during the season. He 
is also of opinion that the mud or day 
acts as a mannra 

For the prevention of spiders on 
old gardens, the salt and substance 
that we have been extracting from the 
soil for the last dozen years, must 
surely be returned to the around by 
a chemical manure. Cow-dung ia ao 
scarce as to be only available to renew 
some of the worst parts, or for some 
of the show parts of the garden : it ia 
said that the cattle manure does not 
satisfy the requirements of the tea 
plant. Oil-cake, which can be had 
m abundance, haa got into disrepute 
ill some cases, because, being a 
stimulating manure, it requires to be 
applied annually if once oegun ; it ia 
said to increase the yield by about a 
maund per acre, at a small cost, 
but if discontinued, the dividenda 
decrease. 

Dasb. 
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over and have the thick wood taken 
out^ no matter whether good leaf- 
bearing wood or not ; the mere fact 
of its being a little thick, or the 
thickest in the bush operated on^ 
being judged quite a sufficient 
reason for its removal. 

Eighth, — Comparatively young as 
well as old bushes cut down to 
within a foot or fifteen inches of the 
ground. 

JV»Vi/A.— And last, of what has 
come under my own observation, 
consists in the removal, as completely 
as possible, of wood that has become 
scrubby on account of age and hard 
work. Also of wood too weak ever 
to produce good leaf-bearing shoots. 

All the methods here enumerated 
I have seen tried and have myself 
tried, but most of them only to a 
very limited extent. I shall now 
shortly point out what I consider 
objectionable and what advantage- 
ous in each ; and detailed reasons for 
approval or disapproval will be 
given further on. 

The method of pruning first des- 
cribed requires no particular notice. 
It makes very handsome showy 
budies, but most unprofitable ones, 
from the g^eat amount of scrub and 
weak worthless wood they contain. 

The second is perhaps a slight 
improvement on the first, but as it 
midces no distinction in dealing with 
wood, whether young or old, scrubby 
or free-growing, it requires no fur- 
ther notice. 

The third, under particular cir- 
cumstances, answers well. For ex- 
ample, in dealing with old scrubby 
bushes, having scarcely any young 
woodj it is perhaps the safest method 
that could be adopted, as it gives 
no severe shock to the nutritive 
system of the plant. 

The fourth removes what is good, 
leaves only what is worthless^ and 
huddles all the young wood into a 
bundle in the centre of the busb^ 



so that, through overcrowding, the 
shoots ultimately destroy each 
other. 

The fifth is almost equally as 
faulty as the last — better only in 
respect of the ring of scrub being 
smaller and flatter, and the tend- 
ency to overcrowding in the centre 
of the bush a little less. 

The sixth may be characterized 
as the bare-pole system, and is no 
less barbarous than ugly. It^ with 
the two preceding, are, I believe, 
indigenous to some parts of Assam. 

The seventh requires no special 
notice, as it recognizes no difference 
in the character of the wood operat- 
ed on, save thickness. 

The eighth is terribly severe, and 
ought never to be resorted to save 
in extreme cases, where bushes are 
old and excessively scrubby, with 
scarcely any appearance of young 
wood at either the top or bottom : 
under such circumstances catting 
down may be permissible. But if 
plucked at all, the same season^ 
unless sparingly and judiciously 
done, within the course of a very 
few years, their second state will be 
hardly better than the first ; and if 
the same process be repeated and 
re-repeated, the time cannot be far 
distant when there will be nothing 
more left to cut. However, if the 
bashes are in a decidedly hsA state 
of health, t.^., with a considerable 
amount of dead wood, . and the 
foliage of a sickly yellow ooloar, 
cutting down is certain death : death 
at least for all practical purposes. 
If the old stumps do make aa effort 
to break (they generally do so,) still 
the effort is only comparable to the 
final flare-up of a burnt-out candle ; 
darkness follows the one, and death 
as surely the other. Gutting down 
an old unhealthy plant with the 
view of inducing vigour and a better 
state of health ' is, on the part of 
the tea planter^ as barbaroos and 
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unacientifio a procedure as it would 
be on the part of a surgeon to re- 
move either the lungs or stomachy 
when seriously diseased, with the 
view of effectually curiug his miser- 
able patient. 

What may be the immediate or 
proximate cause of death in an 
unhealthy tea plant that has under- 
gone the operation of cutting dowUi 
is difScuit to say; aud merely to 
say that a general shock to the 
entire nutritive system is the cause, 
explains nothing. However, the 
parts of the individual plant that 
first suffer after cutting down^ are 
the young rootlets^ which consist of 
soft cellular tissue (the mouths of 
the plant)^ and the disease, followed 
by decay, travels upwards until it 
reaches Uie collar or life, knot— the 
point from which roots and stem 
diverge, the one up, and the other 
downwards; after which, all that 
remains is the dry sapless stump. 

Whether the immediate cause of 
death be from some sort of erosive 
or fermentive action by the crude 
undigested sap (consequent on the 
removal of the organs of respiration 
and digestion), on the delicate walls 
of the cells and vesseb composing 
the points of the rootlets, or whether 
something altogether different, I 
cannot say. However, there is no 
room, for doubt about the main fact. 
It is not asserted that every plant 
in a field of tea so treated will 
actoally die, although a number 
certainly will; and a considerable 
number will, for all practical pur- 
poses, be no better than dead, as 
they will yield no leaf, or only a 
miserably small quantity. If old 
plants, even although bare of young 
ifvood, are in a moderate state of 
health, they will bear close cutting 
down, without showing any great 
mmmmt of mortality from that 
operation. But if decidedly unheal- 
thy^ and the state of health be not 



somewhat improved by cultivation 
previously, close cutting down will 
effectually save all further trouble 
and thought about them. Nor need 
it occasion any surprise, when it is 
kept in mind what the state of 
health is, that such a seemingly 
trivial operation should altogether 
destroy life, as a withered or diseased 
top is a sure sign of a co-extensively 
diseased root. I have been told that 
no surgeon cares about performing 
a capital operation on an unhealthy 
broken-down subject, as when the 
nervous and reparative energies of 
the system are reduced to a very 
low ebb, the chances of a good re- 
covery are small ; and so probably 
in a tea bush, with the reparative 
energies in a very low state, and 
then having the whole of the diges- 
tive and respirative organs removed 
at one swoop. The only wonder is, 
that deaths from injudicious cutting 
down are not far more numerous 
than they really are. And unfortu- 
nately it seems to be pretty gene- 
rally believed that, in order to make 
an unhealthy bush healthy, all that 
is necessary is cutting down: as 
if that must prove an infallible cure 
for all the ills that afflict the poor 
old tea bush. 

This practice of cutting down I 
shall next look at as affecting young 
plants that have become weak, 
twiggy, and scrubby, — not on ac- 
count of age, but through bad 
usage and overwork. To think of 
improving the condition of such 
merely by the operation of cutting 
down, is a stupid mistake. After 
cutting a moderately healthy branch 
of a season's growth or more, from 
immediately below the point at 
which it was cut, there are generaUy 
two or three shoots produced, not 
one of which will have the same 
vigour as the parent branch if the 
whole be allowed to grow ; but if 
all, save one, be removed, it becomes 
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eqoally vigorous and robust with 
the braneh from which it has its 
origin* 80| catting back weak 
twiggy wood is only intensifying 
the very evil it is meant to care ; 
because every branch cat back pro- 
dnees two or three other branches, 
and all weaker than itself. So, if 
there is to be any real improvement, 
there is only one method possible 
by which that can be accomplished, 
viz., thinning oat instead of catting 
down,*- in short, the only thing 
which can be done that will be of 
real benefit to a tea bosh fall of 
weak twiggy wood. 

The ninth and last mode of pran- 
ing to be noticed is the oldest that 
the literatnre of tea caltivation 
makes us acquainted with. Not 
that I regard that as any peculiar 
merit, but being myself a little con-» 
servative in some matters, this old 
plan of Jacobson's, so moderate in 
its [Nretensioos, and conservative in 
its tendencies, is very much to my 
taste and liking. But whether this 
system succeed or fail, time and 
experience will alone determine : 
however as yet it has had no very 
extended trial by any of our Indian 
tea planters; and one thing at 
least can be said of it that cannot 
be said of many of the others 
enumerated, vie., it does not discord 
with any of the established facts 
of Vegetable Anatomy or Physio* 
logy, nor yet of scientific horticul- 
ture. With pruning, in the modem 
sense of the term, it seems to have 
little or nothing in common ; it is 
merely a thinning and regalating of 
the branches of the tea bush. So 
thoroughly conservative is it in 
theory that it professes to deal only 
with such members of the bush as 
are useless on account of weakness, 
age, and hard work, and to collect 
anew and turn into productive 
channels the leaf-producing energies 
that have been dissipat^ by con- 



tinuous pluddng. Some wouU 
have us bdieve that the knife ta the 
tea bush is much like a tonic to the 
animal system, but this otd-fashioDed 
theory does not pretend that tfie 
knife exercises any occult infloenee 
as a stimulus to the production of 
leaf; but seeing that scrub is an evil 
inseparable from repeated plucking, 
it merely recognises in the knife an 
agent by which that may be tem« 
porarilv got rid of. I have seen 
somewhere a rather ingenious theory 
regarding the eflEeot of pruning. 
The writer tells us that'' prunii^ 
acts as a stimulus to the flowing 
power of the tea bush.'' That it 
may act so is probably troci but 
only in a very peculiar sense. The 
removal of a diseased limb, aetjng 
as a continuous drain on the vital 
energies of some unfortunate branch 
of humanity, may be tlie means of 
restoring the sufferer ultimately to 
a moderately fair state of health : 
so perhaps, in exactly the same sense, 

Emning may be a stimulus to better 
ealth and greater productiveness in 
the case of a scrubby, twiggy te» 
bush : but certainly in no other* 
Keeping steadily in view the origin 
and character of the evil we have 
to deal with, it is clearly evidest 
that to that class of scientific pniners 
who, by the aid of a twenty*iiieb 
rod, and a tool, by courtesy called a 
knife, reduce all wood, whether 
young or old, robust or weakly, 
scrubby or twiggy, to the same dead 
leveL Jacobson's plan, both in spirit 
and letter, is thoroughly oppond. 
Physicians, I believe as a rtde, never 
pretend to affect cures, but only 
profess to assist Nature in doing so ; 
and if tea planters would only ado^ 
the same rational method in tbmr 
treatment of the tea bush, the suoosbb 
attending pruning would be greater 
than it Utherto has been. If, insteidi 
of resorting to unscientific mutilatioQ 
with the view of restoring to vigorous 
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heiJth what has been broken 
down by vicions plucking and capri* 
ciooB pruning^ they would try what 
effect better cnltivation^ careful 
plocking, and judiciona thinning 
would have, that wouki be a step in 
the right direction. Be a little more 
conservative in using these magical 
knives, some of which seem specially 
designed for the purpose of muti- 
lation, from the slovenly-jagged rat- 
eaten-like appearance of the cutting 
done by them : cut only when neces- 
mrj, and no more than is neoessaryi 
and better health, manifesting itself 
in increased vigour, will be the direct 
nsalt. It would be well to bear in 
mind more frequently than is done 
that the final end of the tea bushes' 
existence is not merely the produc- 
tion of leaves to be converted into 
black tea, but, like every other liv- 
ing thing, tJie development of the 
individual for tlie continuation of 
the species. However, as tlie tea 
bosh must live under artificial con- 
ditions, in order that it may suit our 
purpose, it does not exacUv follow 
that any interference with tne func- 
tion of reproduction must necessarily 
impair vigour or shorten life ; in fact, 
the very reverse is the case, as the 
snppremon of the reproductive in- 
Greases the vigour of the nutritive 
foaetaoD : whidb is the point we wish 
to get at. And the only manner 
io which this transference of the 
energy can be accomplished, is by a 
jadicioos use of the knife in the re- 
moval of old scrubby wood, with a 
tendency to produce flowers and 
fmit| and by so doing concentrate 
in young hialthy wood the whole 
enetgicB of the root system of the 
pbnt« Such seems to be the end to 
whieh all our treatment of the tea 
biish ought to tend ; and failing in 
that, we miss the only rational road 
leadii^ to success : and the proof of 
our having wandered far from that 
load which Jacobson long ago point- 



ed out, lies in the fact of so many 
different modes of pruning having 
been at one time and another tried 
and all discarded in turn,— the latest 
always being thought better than 
that wliieh it displaced* I have 
hitherto referred only indirectly 
to Jaoobson's treaties on tea oultiva*- 
tion, but shall now do so directly, as 
it is the oldest we possess on the 
subject, and I shall afterwards refer to 
Colonel Money's, which is the newest^ 
and by comparison try and ascertaia 
if all or any of the systems of prun- 
ing that oome in between the two^ 
be really indicative of progress. 

In the Handbook for the Manufac- 
ture and Cultivation of Tea in Java, 
it is said :-^^ The ordinary pruning 
scarcely deserves to be styled prun^ 
ing : it is rather a cleaning, trim- 
ming, cleansing, and thinning out 
of the plants.'' The above is perhaps 
a pretty fair epitome of Dr. Jacobson's 
views on the subject of scientific 
pruning between 1837 and 1841. 
However, in some respects,' his tnuuh* 
later lias probaUy failed to do him 
full justice,— no doubt nuintentioa- 
ally ; still, there are doubtless some 
shades of meaning in the original 
that he fiiils to convey to his Eng- 
lish readers, and perhaps as mark* 
edly so on the subject of pruning as 
any other in the book. 

Since the time Jacobson wrote^ op 
to the present, the only other real 
contribution to the subject that I 
know of is a paper on tea pruning by 
Dr. King, which stands alone amongst 
the literature on the subject, alike 
distinguished by its lucidity, point, 
and scientific accuracy, and well 
merits the attention of those who 
would like to know a little more 
about the first principles of scienti- 
fic pruning thaii can be learnt firem 
any of the Prize Essays yet publish- 
ed. From the point when Jaoobsoo 
left pruning, some 30 years ago^ 
there has been progress in every 
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direction, save in a forward one. 
Had all the innovation and change 
since made, represented real progress, 
pruning to-day would have been 
something other than mere ignorant 
empiricism. Thirty years' experi- 
ence has done much for some of the 
branches of horticulture, but for the 
one here spoken of, literally nothing. 
The representatives of all the 
different systems yet tried may have 
been quite at one regarding tlie end 
to be attained, bnt by either over- 
looking or ignoring the teaching of 
science regarding the functions of 
stems, leaves, and roots, have gone 
far wide of the point they intended 
to reach. So that whatever their 
theoretical definition of the term 
pruning may have been, the prac- 
tical one (in many cases at least) 
has come to be indiscriminate and 
systematic mutilation. The term 

f)runing I shall in all cases useexact- 
y in the same sense that Dr. Jacob- 
son does, viz., thinning out, and 
regulating of good leaf-bearing wood, 
the entire removal of that which is 
weak and twiggy or old, scrubby 
and unhealthy, also the foreshorten- 
ing of moderately healthy wood which 
may have become a little scrubby 
at the top from plucking. The 
increased production of leaf is the 
end in view, and the removal of 
worthless or superfluous wood is the 
only plan by which that end can be 
attained. Dr. Jacobson's method of 
thinning and regulating is indeed 
the only one that wiU enable the 
tea planter to fully utilize the results 
to be gained by r^ular hoeing and 
manuring. 

How wet hoe, or how we manure, 
experiment has shown to be of little 
consequence if the bushes are suffer- 
ed to remain choked up with scrub 
and worthless spray. In short, what- 
ever is unsuited to the production of 
good leaf must be removed, no mat- 
ter whether worn out through age 



and hard work, or weak and twiggy 
by overcrowding. In order to make 
a uniform well-finished tea, it is 
essentially necessary to have quick- 
ly grown, well-developed succulent 
leaves, and such can only be pro* 
duced by healthy vigorous wood, 
with a full exposure to air and light. 
As wood becomes old and hard, the 
sap tubes become partially or wholly 
filled up by a deposit that lessens 
their sap-carrying capacity, and ren- 
ders the walls more or less imper- 
vious to the ingress and egress of 
the up-going sap current, diminishing 
its volume and retarding its speed : 
thus a sluggish development, and 
thin, tough, leathery leaves, are the 
immediate consequence. Also through 
continuous plucking the branches 
become sub-divided into such a num- 
ber of branchlets that the sap-carry- 
ing capacity of the stem is wholly 
insufficient for the wants of the spray 
and scrub that accumulate at its top. 
Many of these branchlets produce 
leaves so minute that they cannot be 
plucked, and even much of the leaf 
produced by the more robust of 
them is so thin and tough that it 
will make only low class tea. By 
way of further illustrating the great 
importance of a periodical removal 
of old worn-out wood, there is yet 
another ill effect of constant pluck- 
ing that requires notice, viz., it 
prevents wholly (or nearly so) the 
promotion of new layers of wood, 
as the whole of the material prepared 
by the leaves for that purpose is 
removed with them when plucked, 
and goes to make tea. So that in 
every working branch in the bush, 
from the date on which the first leaf 
is taken off it, until the close of its 
career, there is a steady process of 
deterioration going on, — a steady 
diminution in the quantity of new 
wood formed, a steady silting up, 
so to speak, of the sap-carrying 
tubes of the old woodj and a steady 
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increase, a geometrical one, of 
scrub and spray at its top. Nor is 
such a circumstance to be wondered 
at, as a striking analogy presents 
itself in the animal kingdom— 
amongst the high members of it at 
least. I have been told that, with 
the increase of age, the walls of the 
arteries lose their elasticity and 
flexibility, in a great measure owing 
to a process of degeneration taking 
place in the character of the tissues 
of which they are composed. The 
walls become thickened, and more or 
less cartilaginous in character, — 
quite the counterpart of the thicken* 
ing of the walls of the sap tubes : 
hence a diminished and sluggish 
flow of sap in the one case, and the 
same with the blood in the other. 
So hence the stupidity and inutility 
of these systems of pruning which 
treat all the branches of the tea bush 
alike in giving the whole a uniform 
crop over. Whenever bushes, pretty 
well worn with age and hard work, 

£t pruned in the generally approved 
»bion, a considerable portion of the 
old gnarled wood so operated on 
never breaks at all, or if it does, the 
shoots produced are equally worthless 
with the worn-out scrub removed. 
Of these gnarled branches that have 
their tops so taken oflT, a good many 
break into leaf some way down, and 
a greater number break from the 
irery base of the branch, the dead 
Bcrab forming a protection to the 
yonng shoots until they fairly over- 
top it,— one of Nature's lessons to 
those capable of reading it : pointing 
out the necessity for a more rational 
mtem of pruning, and also showing 
tlie inutility of any attempt to im- 
prove by merely cutting back wood 
that has become deteriorated, both 
in stmotore and function — in short, 
fairiy worn out with hard work. I 
have heard the remark ; — 

^ If there be a constant process 
of deterioration from thickening of 



the cell walls by a deposit of matter, 
partly organic and partly inorganic, 
going on in every working branch 
throughout the entire period of 
its life, the mere act of cutting 
out such branches can prove no 
really efBcient means of renovating 
the plant ; for, by any mode of cut- 
ting possible, there must always be 
a portion of the base of the worn-out 
branch left, and equally worthless 
with the part removed ; and as it 
is generally from the bases of the 
removed branches (at least oftener 
than from the collar) that the new 
shoots arise, this section of the old 
branch must act as a stricture 
against a free flow of sap between 
the root and the new shoots, if the 
removal of old wood, in combi- 
nation with good cultivation, be the 
only efficient means we possess for 
the renovation of old bushes.'' 

The foregoing it would be safer to 
evade than attempt answering. 
However, there are one or two facts 
connected with circulation, which, 
if they cannot altogether explain 
away these objections, may to some 
extent modify them. First, it is a 
fact well known that from evapora- 
tion by the leaves the sap is much 
denser at the apex of the stem than 
at its base ; so, hence, a g^^eater as 
well as denser deposit on the walls 
of the sap tubes towards the apex of 
the stem than at its base. Next, 
under natural conditions the demand 
for, and the 'supply of, food is 
always pretty equally balanced : in 
other words, the capacity for the 
absorption of food is always equal 
to the capacities for the digestion and 
assimilation of it. But as the tea 
bush lives under altogether artificial 
conditions, the capacity for the 
absorption of food must always be 
in e:&cess of the capacity for diges- 
tion and assimilation. As it is the 
leaves only that perform these func- 
tions, the continuous removal of a 
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large portion of them must seriously 
aflEect the circulatory aud digestive 
aystemsy and aifect them first to- 
wards the apices of the branches, 
ibas intensifying the character of 
the deposit just spoken of. Such at 
least seems probable from the fact 
that the sap attains its maximum of 
concentration and density there, and 
from the fact previously noticedi 
that old wood| when topped, either 
breaks some way down or from the 
tmses, showing that tlie base of an 
old branch has a great deal more 
vitality and vigour than the top has. 
Connected with the foregoing, 
there is yet anotlier fact of import- 
ance, rt^.i that at no period of the 
j%tiT, even amongst deciduous trees> 
are roots ever wholly inactive ; and 
the sap pumped up towards the fall 
of ^ leaf, forms a starchy deposit, 
which is re-dissolved by the sap cur- 
lent of tlie ensuing spring, and 
with it undergoes digestion and assi- 
milation in the usual manner. So 
in the case of the tea bush ; an old 
brandi after pmningi in one respect 
at least, resembles die deciduous tree 
in being destitute of leaves, but 
unlike it in having no young wood ; 
so that in a plant having abundance 
«f young wood, even supposing it 
has no leaves, the functions of res- 
piration and digestion are never 
wholly suspended, as the functions 
of young bark are to some extent 
the same as those of leaves, and that 
nay be the reason why young wood 
when cut back breaks so much more 
quickly than old wood. Hence, in 
the case of small gnarled oldish wood 
with a more or lees oorky bark, when- 
ever the leaves are wholly removed, 
circulation must come to a dead 
standstill, as bark in the corky state 
can do nothing to assist circulation. 
Soch being the case, there is no- 
tbins to excite surprise when partial 
death follows the cutting of wood 
•uoh as is here spoken of. Yege 



table, like animal tissues, in the 
gradations between youth and old 
agfc, are no doubt endowed with 
different degrees of vitality ; hence 
an arrested or enfeebled circulation 
in either case leads exactly to the 
same result, rir., the death of the 
extremities; but with our limited 
knowledge, the only legitimate and 
plausible conclusion seems to be 
that this effort at breaking half way 
down or from the base is one of 
Nature's modes of readiusting that 
balance between the absorption of 
nutriment, its digestion and assi- 
milation, which the art of the planter 
has deranged or destroyed. It is 
hardly necessary to remark that 
bushes with a considerable amount 
of gnarled, sickly, scrub and weak 
useless spray, suffer far more severe- 
ly, both from drought and insects, 
than moderately healthy bushes do ; 
an unheathy top is always indictive 
of an unhealthy root, and whenever 
drought is prolonged and a little 
severe, such bushes not only oease 
to produce leaf, but assume a miser- 
able burnt-up like appearaneey— 
while the drought lasts look as if 
they had been scorched by fire, and 
even for some time after a good fall 
of rain look, if possible, more miser- 
able than before from the pale 
sickly yellow they assume. Of 
course, for all that the sun may be 
to Uame, or the soil may be to blame, 
but vicious plucking and irrational 
(pruning most likely the true causes) 
are never spoken of, or even sus- 
pected. 

Every tea bush, like every animal 
and every machine, is, under certaia 
conditions, capable of performing a 
certain amount of work during its 
term of existence. A horse may 
occasionally be made to do in one 
daj an amount of work that it 
might be judicious to allow two for, 
did cirQumstances permit ; and were 
that continued for any loogtik of 
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time, no one would feel eurprieed at, 
nor indeed expect anything else, than 
a oomplete break down. I suppose 
it is also a fact that a cart or rail- 
way carriage axle is under ordinary 
conditions only capable of going a 
certain number of miles, with a cer- 
tain load and at a certain speed. 
But, unlike other things, there is no 
assignable limit to tne amount of 
work the tea bush is supposed cap- 
able to performing. Neither hard 
work nor abuse are supposed to 
affect its general health, or injure 
its leaf-producing capability in any 
way : so a very recent writer tells 
us. However, the annual plucking 
and the annual mutilation it is after- 
wards subjected to, might be sup- 
posed to affect its general health in 
some degree. No doubt, any alter- 
ation for the better in the treatment 
of the tea bush will affect it favour- 
ably, just as iu other things : im- 
prove its present condition, aud that 
will ultimately improve its produc- 
tive capabilities. Still these capa- 
bilities are limited, and will ever be 
so from the very fact that every 
leaf taken off the bush affects the 
notritive system. Unlimited capa- 
bility for tlie production of leaf 
implies a capability as well as 
favourable conditions for unlimited 
development of the nutritive system, 
§.#., roots, stems, branches, aud 
leaves ; but plucking and pruning 
rigidly limits the development of 
these to very moderate dimensions. 
In the general treatment of the tea 
bush the fact that root and leaf 
action are reciprocal has been far too 
frequently either overlooked or en- 
tirely ^ored. Without a vigorous 
development of roots, there can be 
no vigorous development of leaves ; 
and without a vigorous development 
of leaves, there can be no vigorous 
development of buds and yOung 
wood, nor yet of new layers of wood 
on existing stems ; and without a 



free development of new woody 
layers, there can be neither a free 
nor a vigorous circulation of sap. 
And here we retnm to the point 
from which we set out; without a 
vigorous circulation of sap, there 
can be no well-developed leaves, nor 
yet healtliy roots. Physiotogy 
teaches that all vital action is reoi* 
prooal ; every function, healthy or 
unhealthy, is interdependent with 
some other ; and experience is every 
day confirming the truth of the 
doctrine, alike in the cultivation of 
timber, fruit, vegetables, or leaves 
for black tea : so that the question* 
we here stand face to face with, 
though apparently similar to a pro- 
minent one iu Animal Mechanics, 
{viz.j that a certain amount of work 
performed, implies a corresponding 
deterioration of muscle), still the 
similarity of the two is apparent 
only. In the case of the animal, 
food and rest will soon restore mat* 
ters to their normal condition, bnt 
in the case of the tea plant, where 
a certain amount of work represents 
a certain amount of destruction of 
the organs of digestion and respira- 
tion (a matter not so easily read- 
justed, and thoroughly autagonistio 
to the theory of '^ no limit to pro- 
ductiveness),'' a marked tendenoyon 
the part of the teu plant, or any 
plant whatever, to the excessive pro- 
duction of flowers and seed, is a 
sure sign of old age, or weakness 
from some cause or other, and in the 
case of the tea bush without doubt 
induced by the repeated removal, 
year after year, of a considerable 
portion of the organs of respiration 
and digestion ; aud if the plant be 
only moderately old, a clear intima^ 
tion that iu plucking we have far 
exceeded that limit at which a 
moderately fair state of health is 

Eossible, and at which common sense, 
ad it been listened to, as well as 
physiological science, would have 

20 
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said— Stop. No doubt, under any 
•yst^m 01 plucking possible, prune 
and manure as we may, there must 
come a time when the bushes will 
cease to produce leaves, as neither 
species nor individuals are everlast- 
ing ; and accepting that fact as inevi- 
table, the question for immediate 
consideration is^ do any of the 
present systems of vicious plucking 
and unscientific mutilation give 
better or larger returns than can be 
got by that old-fashioned conservative 
one of Jacobson's? Under which 
of these conditions^ judicious thin- 
ning and foreshortening, or wholesale 
mutilation, will the tea bush last 
longest and retain most vigor for 
practical purposes ? To these ques- 
tionsy or others of a similar kind, no 
definite reply in the form of statistics 
extending over a number of years is 
at present possible. However, the 
teachings of Vegetable Physiology 
makes this much at least certain, 
that whatever the duration of life 
and the degree of vigour retained 
in the one case, under like condi- 
tions as regards soil and exposure, 
they must be greater in the other. 
That is no mere hypothesis but an 
nndisputable fact, and one that has 
received ample illustration in the 
annals of scientific horticulture. 

There seems little or no difference 
of opinion amongst planters regard- 
ing the season of the year at which 
pruning ought to be done. The 
period during which the bushes are 
at rest is invariably recommended 
as the time at which it can be best 
done ; ^ and one advantage of Dr. 
Jacobson's plan- is, that it can be 
successfully practised at any season 
of the year whenever there is time 
or men to spare ; no danger of either 
checking or seriously injuring a 
flush in any way ; as the operator 
deals entirely with worthless non-- 
productive wood, and so far as I 
can .understand him, Jacobson at- 



taches far less importance to the 
time than the manner in which 
pruning is done. He does not assert 
that it is unimportant at what time 
shortening back is done ; the time 
generally recommended for pruning 
is perhaps the best for that opera- 
tion, but shortening back is often 
done without thinning, so thinning 
can be equally well done without 
shortening back, and be done with 
as great benefit to the tea bush 
during the months of May and 
June, as during December or Janu- 
ary. It might perhaps be an ad- 
vantage if means would always 
admit of the- whole of the pruning 
being done by February, but in 
most cases that would necessitate 
an extra establishment, — a luxury 
neither always attainable, nor yet 
desirable, on ordinary plantations. 

Having already said so much 
regarding the method of pruning 
recommended by one of the oldest 
writers on tea, it may not now be 
amiss to hear what the most recent 
writer on the subject has to eay. 
And as Colonel Money writes some 
thirty years later than Jacobson, it 
may be supposed his opinions on 
pruning must (at least ought to) be 
in advance of Jaoobson's or of any 
other writer on the subject. Such 
indeed is Colonel Money's own opi- 
nion, for in the Preface to his Essay he 
tells us : — '^ I have now iesiedall and 
everything connected with the culti- 
vation and manufacture of tea by 
my own experience.'' After that it 
surely becomes us, who know com- 
paratively little, to listen with rever- 
ence and attention. He says : '^ There 
have been many theories about prun- 
ing tea bushes, but none, I think> 
worth much, practically, for the sim- 
ple reason that it is impossible to 
prune with the care and system a 
gardener prunes a favourite fhiit tree. 
The operation must be a coarse one, 
done by ignorant men in large num- 
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I^rsy at one time, who can in a 
measure be more or less taaght ; and 
the nearer they do right the better ; 
still, really careful and scientific prun- 
ing can never be carried out on a tea 
phintation. I shall confine myself 
therefore to giving such directions 
as may be practically useful.^' I 
shall now try and show what amount 
of scientific knowledge lies behind 
this Preface. 

Pruning a tea bush is a rather 
simpler operation thsn the pruning 
of a ^'favourite fruit tree;'' and 
even supposing the skill and intelli- 
gence competent for such a task 
available^ it would never pay to use 
it so on tiie tea bush. In pruning a 
fruit tree, whether wall or standard, 
no small amount of the intelligence, 
tact, and taste employed, are expend- 
ed for no better result than mere 
appearance ; sometimes a little side 
grafting or inarching to do, or if the 
anbjeot be a yobng one, for sake of 
appearances it must be kept for some 
tune in hoops, a species of crinolin- 
ing ; and to do all that properly it 
requires taste and time, no less than 
aoientifio knowledge. But mere ap- 
pearance for the tea bush is a matter 
of only second-rate importance, pro- 
dnetivenesB being the chief end to 
be kept in view. Although the 
operation of pruning '* must he a 
ooarse one done by ignorant men,'' 
still on the generality of respectably- 
managed plantations, there are 
always a considerable number fairly 
competent for such work after a very 
littie instruction. And the style 
and spirit in which such men do 
tiieir work after a little training, 
Aowt no want of either apprehen- 
•ion or intelligence on their part. 
A learned disquisition on the micros- 
oopie structure of roots, stems, and 
leaves, bisplasm, &c., &c., certainly 
might puaode and bewilder most 6f 
them ; Dlit for any thing such there 
ii M neeesfttyr Dr. Jacobson's theory 



of pruning, thinning, regulating, 
and removing scrub and spray, they 
can easily be made to understand, 
and they give ample proof that it is 
intelligible to them, by the character 
of their work. But as the teacher, 
so will the pupils be.; should he be a 
little muddle-headed or old-wifish in 
his ideas, he must expect them to be 
the same. However much our author 
may disparage all theories of prun- 
ing, he evidently feels that he 
cannot do without one : ^' And it is 
correct, in pruning, to cut near 
above a bud or branch, but not near 
enough to injure them. The cut 
should be quite clean and sloping 
upwards, so that nothing can lodge 
on it." But that is not a theory of 
pruning, only a theory of cutting, 
and only partially correct. Better 
authorities than Colonel Money say, 
the out ought to slope face down- 
wards, not upwards, so as to prevent 
the action of sun and rain on its 
surface as far as possible. But 
cutting is one thing and scientifio 
pruning quite another. The gener- 
ality of butchers are splendid cutters ; 
still, in the case of taking off a leg, 
or removing a stone, there are pro- 
bably few who would on that ground 
prefer the services of the knight of 
the striped apron and steel, to those 
of an intelligent yet cautious sur« 

fton. The question of how to out, 
by no means disparage ; but the 
question what to cut, is immensely 
more important. The theory of 
pruning says that wood of such and 
such a description ought to be cut 
out for such and such reasons ; while 
the theory of cutting merely says 
that if such and such is to be 
removed, it ought to be done in 
such and such a manner. A man 
may be able to cut correctly, and 
yet at best make only a hash in the 
matter of pruning. But the fore- 
going are only a part of Colonel 
Money's directions in pruning. He 
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says : ''The bept plan Ib^ I think, to 
have two gangs. The first to go ahead 
and oat out ilie thick wood (here 
judgment is necessary^ so let them 
be the best men) to varying heights 
from about 12 to 18 inches. The 
•eoond gang to follow, each with a 
rod^ 20 indues long, to cut down all 
the light wood left to that level/' 
Certainly, rather a neat theory and 
in point of perspicuity simply per- 
fection. It contains nothing that 
will in the slightest puzzle a begin- 
ner, even supposing he has never 
previously seen a tea bush. He has 
only to read over these practically 
useful directions, and in an instant 
be tmnsformed into an accomplished 
pruner. Worn-out wood, twigs, 
and scrub may be phenomena 
entirelv unknown in Ohittagong; and 
if so, these directions may be really 
useful there. But wherever else such 
evils mav abound, they are not only 
useless but worse than useless, as 
the very evils it was meant to cure 
will thereby be intensely aggravated. 
ColonelMouey somewhat complacent- 
ly remarks that really scientinc prun- 
ing is impossible on a tea plantation, 
And certainly no one wbo reads and 
baa an intelligent nnderstanding of 
the tendency of his directions will 
«nt«rtain a doubt about the tmth of 
ihe assertion, — at least on plant- 
ations where these directions are 
strictly adhered to. 

I shall now discuss a little in 
detail the scope and tendency of 
Colonel Money's direotious, and see 
liow far they agree or disagree with 
the dicta of modem physiology. 
'' The Indigenous grows quicker 
after the second or third year than 
the China, if it has not been over- 
proned or overplucked when young.'' 
Again: " It is difficult to prune the 
China plants too yoong; on the 
contrary, the Indigenous requires 
tender treatment in this respect^" 

The meaning of the last sentenoe. 



as it stands, is to me unintelligible. 
Why is it difficult to prune the 
China plants too young ? Or what 
is this particular ^^ respect" in which 
the Indigenous requires tender treats 
ment? The sentence last quoted 
occurs in the chapter on ** The 
Varieties of the Tea Plant;" but 
why it should have occurred there^ 
or what it means there, there is 
nothing that affords any explana- 
tion. Again : '* Of two extremes, 
at least with the tea plant^ it is 
probably better to overprune than 
to underprune." In comparing the 
last extracts with the one imme« 
diately preceding, it will be seen 
Uiat Colonel Money proves^ to his 
own satisfaction at least, that the 
treatment injurious to the yonng 
tea bush, is the most appropriate 
for the old one, ie.j severe prnning 
is bad for young plants, but good 
for old ones. Perhaps, be merely 
meant to surprise his readers, (begin- 
ners,) with a paradox; however, in 
the entire absence of anything like 
a key, ordinary people can only 
consider it as a contradiction. Be* 
ginners are also instrocted to ^' pruno 
so as to cause lateral growth,'' also^ 
'^ that plants ought to be more or 
leas pruned out in the centre.'' 
Which of these two systems does 
our author really mean to recom- 
mend ? Or are they of equal import- 
ance? Anyone at all acquMated 
with pruning, in the ordinary sense 
of the term, perfectly well knows 
that two such diverse modes cannot 
both be practised at the same time 
on the same bush. 

Colonel Money speaks of th^ cans 
and system with whicb a gardener 
prunes a favourite fruit tree, but 
does not seem to be aware that qo 
inconsiderable part of his art consists 
in the care and forethought shown 
in distributing the yoong wood and 
fruit over the whole tree, in as 
equable a manner as possibly so m 
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to Jbave no oyercrowdiD^, aud to 
luive 'every shoot and fruit receive 
a fair amoant of air and li^ht ; and 
that reenlt cannot be attained by 
either prnning oat the centres, or 
pmniQjp so as to cause lateral growth, 
but only by Dr. Jacobson's plan of 
thinning and regalatitig. 

The reason assigned for pruning 
out the centres of the bushes, like 
soBie others that he offers beginners, 
is rather a peculiar one : ^' In the 
follQwiog spring, young wood is 
then formed in the heart of the tree, 
aud it is only young wood and shoots 
that give leaf/' Is there, I wonder^ 
any structural or functional differ- 
enee between shoots and ^oung 
wood ? By what characteristics are 
they to be distinguished from each 
other ? Does the one bear superior 
leaves to the other? However, 
whether different or not, we are 
informed that both give leaf, and 
therefore crowding them together in 
the centre of the bush must be be* 
nefioiaK In the Class-book of Bot- 
any, Professor Balfour says: ^^In 
cases of overcrowding, where the 
brmnehes are not allowed freedom of 
growth and exposure, the leaf-buds 
are oonaequently eithw arrestsd or 
feeUy developed.'^ To a certain 
exteat it b true that the more a tea 
InHh is pruned and plucked, the 
inose it will yield. It appears as 
if Natove were always trying to 
Mpair the vielenoe done to the tree 
by giving it new mouths or leaves 
to teeathe, with in place of those 
Ukmk away. 

And again : ^ If lesves are pre* 
^rented from performing their fnno* 
ticns ppepevly by being kept in 
Wariness «r in shade, wood is imper- 
feeily IWmed ; and if the leaves are 
constantly $tfipp$d off a tree, no 
additimu are made to its woody 
lijvera.''— CAm Book of Boiany. 
Thus it aeems that whenever leaves 
<sre freqneBUy semoved, we take 



with them almost the whole of the 
material elaborated for the promotion 
of new wood, &;c., and thus prevent, 
to a greater or less extent, the 
promotion of new shoots and new 
leaves. If the material required for 
the promotion .of new wood, bark, 
&c., could be prepared and deposited 
in the entire absence pf leaves, such 
an arrangement, on the part of 
Nature, would be a most unsuitable 
one for the tea planter, as the returns 
of tea would be considerably smaller 
than under existing arrangements. 
Surely this is a most convincing 
proof to the sceptical in such matters 
that the tea plant was created with 
the special view of producing leaves 
for the purpose of being converted 
inte tea. If Colonel Money be right, 
the whole school of modern physio- 
logiste are all wrong ; however, es 
he has ^' tested all and every thing 
connected with tea cultivation by 
his pwn experience,'' it is jast pos- 
sible he msy be right. Still, men of 
science, not mere empirics, tdl us, 
in language teo plain to be misteken, 
that under normal conditions^ 
throughout the whole life of the 
plant, new leaves demand new roots, 
and new roots new shoots and leaves, 
^eaf and root action being reoi* 
pvooal t always pretty nearly balanoedy 
yet never reaching that point at 
which no more of eitilier are sequired. 
Plucking is destructive of tbia 
bslanee maintained by Nature, under 
ordinary conditions, between roots 
and leaves, and the ^ort to restore 
the balance thus destroyed by pluck- 
ing is manifested by an effort to 
produce new sboote (in ordinary 
phrase-^flushing). Another removal 
or destruction of these shoots by 
plucking results in another attempt 
at flushing ; and so on to the end. 
Colonel Money is at some pains to 
assure his readers that ^^JluiiUf ia 
ffrowiuff/* and that ^ when a plant ia 
not pruned and pluoked, it gives «p 
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flushing^' (g^ves up growing*) and 
yet ffraws g^daally large and bnshy. 
Modern physiologists seem to bold 
the opinion that the root of the 
plant is the trne analogne of the 
mouth of the aniroaly as plants do 
not, like the higher orders of 
animals, breathe through their 
months. Leaves are generally be- 
lieved to perform functions analo- 
gous to respiration and digestion in 
animals. "The fluids which reach 
the cells and vessels of leaves under- 
go changes by which they are 
elaborated and fitted for the for- 
mation of the various vegetable 
secretion.^'— 'C^ffM Book of Botany, 
And again : " The main use of the 
foliage is to expose the crude juice to 
tlie action of the sun and light, and 
to elaborate them for the use of the 
growing plant.'' The leaf is thus at 
once the stomach and lungs of the 



plant.— (See Manual of Boianyj 
Dr. R. Rrowne). In addition to 
that compound function just stated, 
leaves seem to have yet another: 
Whatever matter the roots take up 
in excess of what is required for the 
formation of the various tissues and 
compounds secreted by the plant, is 
left as a deposit in the cells of the 
leaves. Tims leaves contain a 
greater amount of inorganic matter 
than an equal weight of wood does, 
and old leaves contain more than 
young ones : may not therefore this 
deposit of inorganic matter in the cells 
be the direct cause of that coarse, 
earthy flavour always characteristic 
of a low-class coarse tea, rather 
than a change in the elementary 
tissues of the leaf. No doubt, a 
hardening of the tissues may be 
synchronous with this deposit 



(II.)—Plticking. 



It has been already remarked that 
continuous plucking produces scrub 
at a rapid rate — an evil no doubt, 
bat an inevitable one, which must be 
accepted and dealt with in a manner 
as little injurious to the health or 
the plant as possible. However, 
Colonel Money does not seem to think 
it so, and rather seems to rejoice in 
the tremendous increase, and blames 
the soil for its incapacity or want of 
power to fling out new shoots; 
seeming to forget that whatever in- 
terferes with that balance established 
by Nature between the absorption 
of nutriment, its digestion and assimi- 
lation, must impair health and 
abate vigour; and the cumulative 
effects of the treatment he recom- 
mends are well calculated to do both. 
He also seems to forget that, in 
carrying on the circulation, there is 
mechanical and chemical, as well as 
vital, energy at work—not isolated, 
of course, but in combination and in- 
terdependence. By transpiration the 



leaves remove the watery parts of the 
sap ; hence, as it ascends, its specifie 
gravity increases : and everyone 
knows that fluids of different denai* 
ties, when brought in contact with 
each other, are separated only by a 
permeable membrane, have a marked 
tendency to comingle until both be- 
come of uniform density; and 
hence the principles of endosmose^ 
exosmose, and capillary attraction 
work together with vital force, in 
carrying on the circulation ; and, as 
the leaves are constantly at work, 
removing water, and so rendering 
these portions of the sap in doeest 
proximity to them denser than that 
a little lower down, so with this 
diminution in volume from trans- 
piration, there is at the same time a 
transference of the digested sap to 
the descending system — ^there to be 
assimilated in the development of 
new layers of wood, leaves, buds, Ac. 
Hand in hand with these pro coooo a, 
there is a steady upward correat 
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compensatiog for the loss in volume 
caosed by evaporationy and for the 
transference of the dig^ted sap to 
a different system : so a large leaf 
earfaoe implies a rapid and vigorous 
circulation, and to whatever extent 
we diminish that, to a corresponding 
extent we diminish vigour and rapi- 
dity of growth. 

Colonel Money's chapters on prun- 
ing and plucking^ if they can be 
said to prove anything, prove that 
wholesale mutilation of the natritive 
system of the unfortunate tea busli 
is absolutely essential to vigorous 
health and unlimited productiveness. 

It has happened oftener than once 
in the history of tea cultivation (and 
will do so again) that some ignorant 
pretender has become manager of a 
garden in a fair state of health and 
vigour, and after a few years of 
▼idons hashing and vicious plucking 
has had to hand over his charge to 
some other to make of it what he 
best could. A moderately-healthy 
garden will bear up under a radi- 
cally vicious course of treatment 
for several years, without showing 
any perceptible decrease in the total 
onttarDj or much falling^ff in the 
peroentage of fine teas. But when 
the necessity arises (and in time it 
most) for remedying such a state 
of tlungs, the man who takes the 
matter in hand must work for 
several years at an increased yearly 
expenditure^ without being able to 
show any increase in his outturn, or 
much improvement in the peroen- 
tage of first-class teas. A plant- 
atbn may be run dowm^ partially 
mined without any increase of ex- 
penditorei— nayi even show a re- 
dveed one, with, at the same time, 
good outturns ; but when once run 
down, and then an attempt at im- 
provement, a decrease in the outturn 
and an increase in expenditure are 
abaolntely unavoidable, as the ill 
qfteie of vicious treatment do not 



cease with it, but run their inevi- 
table course, which it may require 
years to arrest and remedy. 

In the matter of tea cultivation, 
Government has neither done all it 
ought to or could have done. Where 
it has so conspicuously failed is in 
the fact that experimental culti- 
vation was all but entirely lost sight 
of in the desire to spread the tea 
industry as fast, and as widely as 
possible by distributing seeds and 
plants throughout the* country. It 
was no doubt pointed out by the 
superintendent many years ago that 
the production of tea, and the pro- 
duction of tea seed, were entirely 
different objects, and to be obtained 
by altogether different means, ie., 
high cultivation with the view of 
getting large outturns of tea was 
incompatible with growing large 
quantities of seed for distribution, 
as both could not be done at the 
same time. Hence the *^ Kampani 
Bahadur,*' with clearly defined 
visions of a glorious future for its 
children, increased imports. Govern- 
ment has thus done no more thsii 
just half what it ought to have 
done; and that half left undone, not 
by any means the least important 
part of the experiment. It may be 
said that private enterprise, if left 
alone, is perfectly competent to work 
out satisfactory replies to any ques- 
tions that may arise connected with 
tea cultivation, and it would be well 
were it so ; but that has been neglect- 
ed in the past, and to all appear- 
ance will be for a long time to 
come. Further, overseers and mana- 

Sers are a little nomadic in their 
abits ; and in changing to a new 
place, a man has seldom the means 
of availing himself of any part of 
his predecessor's experience, even 
supposing him willing to profit by 
it, which is not always the ease. 
The rule, indeed, generally seems to 
be| to undo as far as possible what- 
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ever hia predecessor in oiBee may 
have done ; and, often, without any 
better reason than mere caprice. 
One man may feel dissatisfied with 
existing opinion and practice in some 
particular branch of cultivation, and 
make up his mind to experiment a 
little in hopes of finding something 
better; but before even tentative 
results can be had, he may have to 
make way for some one else who 
sees no necessity whatever for experi- 
ment in that particular direction , 
nor probably in any other. So 
hence the necessity for Govern- 
ment taking up the question and 
working out in detail, with care and 
judgment, such a series of results 
as will raise the art of tea eulti* 
vation out of the slough of ignorant 
empiricism, and place it in a position 
compatible with progress and im- 
provement. Not only are we in the 
dark on some questions only, but on 
many upon which we profess to 
have real knowledge regarding. 

When asked for sound reasons for 
our opinions, these reasons often 
amount to no more than mere pre-* 
sumptions or suppositions. For 
example^ to such questions as the 
following, what would be the intrin- 
sic value of any replies fortheoming : 
What is the difference in the return^i 
given by bushes hard plucked, com- 
pared with bushes moderately plucked 
**extended say over a period of ten 
years ? And what the state of health 
and vigour of each set of bushes so 
treated at the end of that time? 
What is the diflerence in the results 
given by bushes pruned in the vari- 
ous modes enumerated at the begin- 
ning of this article ? And how would 
the health and productiveness of a 
set of bushes be affected by any 
particular mode of pruning over a 
period of ten years? What is the 
difference in the returns given by 
bushes receiving manure every year, 
every second year, every third year, 



andevery fourth year, compared with 
bushes receiving no masiire? Or 
when manure is given at intervals 
of two or three years, ought it to be 
given previous to or after a severe 
thinning ? Or when manure is given, 
whether are the immediate or remote 
results the most marked ? t.e., are 
the first year's results better than 
those of the second or are those of 
the second year better than those of 
the first ? What is the return got 
from wide planting^ compared with 
close planting over a period of ten 
years ? Or are the remote advanta- 
ges of close planting as great as the 
immediate ones ? Replies to all, or 
to any of these questions, and many 
others of a similar kind that will 
from time to time crop up, to be of 
any value whatever, must show the 
pecuniary advantages of one plan of 
working compared with some other* 
On such questions a mere guess, a 
supposition, or an assertion from any 
authority whatever, no matter how 
respectable^ must simply be taken 
as such. Some of them have already 
been handled, but with little resalt, 
and simply because there are no re-« 
liable data in existence for a satis- 
factory solution. And until definite 
replies oan be given to some of the 
foregoing questions, and some Others 
that will arise out of them, any real 
improvement in the art of tea cul- 
tivation, if not absolutely impossible, 
' is highly improbable* 

The results from such a series of 
experiments as those indieated| if 
wrought out with care, would not 
only definitely settle many doubtful 
questions, but would make fturther 
improvement and progress oonlpani* 
tively easy. The literature of tea^ 
then, instead of being, as it now ia, 
a series of dreary trivialities and 
silly commonplaees on subjecte of 
only second-rate importauoe, should 
have a series of spedal artxcle^ by 
competent writers on really iinpor- 
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tant subjects — the immediate result 
of careful experiment and accurate 
observation, regulated and controlled 
by the principles of physiological 
and chemical science. Then, and 
not till then^ will we have entered on 
an eraof progress. Government intro- 
duced^ and for a time encouraged. 



tea; but it still remains for it to 
show those who have embarked 
capital in that branch of industry, 
the one out of the many modes of 
cultivation now practised which will 
give the best returns,— ^in short, 
show which will pay best. 



A FEW Remarks on Pruning Tea. 



Although it is about a quarter of 
a century sii^ce the cultivation of tea 
begun in India, only a few years, so 
to speak, have elapsed since tea first 
began to be seriously looked upon 
as a garden crop, and to have the 
commonest principles of horticulture 
practically applied to it. The idea 
that formerly for years guided tea 
planters, appears to have been that 
tea was a kind of forest crop on which 
high cultivation would be thrown 
awav. Hoeing and manuring were 
likely chiefly to stimulate the growth 
of rank grass and weeds that still 
disputed possession of the soil (usual- 
ly only too successfully), with the 
Chinese exotic, to the success of 
which they were looking for the reali- 
zations of their fortunes. In conse- 
qaence of their attachment to such 
ideas, they did not consider a practi- 
cal acquaintance with farming and 
gardening as of prime importance in 
the management of a plantation. 
Oreat energy, no doubt, was often 
displayed in planting out tea bushes, 
bat none whatever in caring for them 
afterwards. Nothing was done to 
encounge the development of the 
bush hereby the yield was to be 
obtained ; the practice was, thank- 
fully, to collect what leaves the bushes 
xni^ht yield, and by the aid of a 
Chinaman (who might or might not 
bave had anything to do with tea- 
making in his native country) to con- 
vert the latter into as good tea as 
possible. Among the ordinary oper- 
ations of gardening in respect of which 
tea had been, until a few years ago, 
quite neglected, is that of pruning. 
Many wifi say that pruning was prac- 
tised all along, and to the then simple 



mind of the planter no doubt it was. 
A barbarous mode, I believe, was in 
practice, i.e., going over the bushes 
with a pair of shears — the manager, 
baboo, or whoever he was, giving each 
coolie a stick ; this he was instructed 
to place in the centre of the bush, and 
to cut it off to the same height. This, 
of course, bruised the ends of the 
young shoots to such a degree that 
they, in most cases, died for two or 
three inches below the place they were 
cut at, and in many instances destroyed 
the plants altogether. The planter of 
Assam during this benighted period 
was still more in the dark as regards 
the science of pruning ; his mode of 
operation was to arm each coolie with 
a huge knife and a block of wood, and 
instruct him to gather the branches 
into one hand, bend them over on the 
block, while with the other he severed 
a foot or so from off the top of the 
bush, with as scientific a flourish as 

Eossible. This was called pruning; 
owever, I am glad to know that these 
doings are of the past, and on the 
rationale and practice of pruning I 
would now venture to submit a few 
remarks. 

In many gardens in '70, '71, and 
even in '76, you could see pruning car- 
ried out with the knife much worse than 
during the shear period. I have seen 
a garden, where the bushes were on 
an average four feet high and two feet 
in diameter, operated upon in a man- 
ner that would have made any man 
mad, who had had even the slightest 
idea of what the bush required to 
develop it into a good leaf-producing 
plant. 

A few remarks, therefore, upon the 
facts and principles on which the oper* 

21 



TEA CULTIVATION. 



( 168 ) 



PBIXNING. 



ation IB fcmnded might be of use aa 
•guiding to a correct practice; and> 
iMrfore going further, it will be neces- 
aary to consider briefly the structure 
of the stems and leaves of plants^ and 
their mode of nourishment and 
growth. 

The organs of flowering plants may 
be divided into vegetative and repro- 
ductive. The vegetative organs are 
those by which the life of plants are 
sustained, and by means of which they 
grow. They consist of root, stem, 
and leaves. The reproductive organs 
(consisting of flower, fruit, and seed) 
are concerned with the continuation 
of the species by the production 
of other varieties, and they are sup- 

{orted by this plant for this purpose, 
t is witn the former set that we are 
now chiefly engaged ; the structure of 
eacb and all of these parts (however 
much they may differ from each other 
in texture and external appearance) 
is fundamentally the same. Each con- 
sists of an agglomeration of vegetable 
cells. The vegetable cell, which is 
thus the ultimate elements of vege- 
table anatomy, consists typically of a 
very minute spherical closed sac, with 
certain fluid and occasionally solid 
contents. It is in fact a tiny bladder 
filled with fluids and solids, the mem- 
brane being thin enough to allow the 
passage of fluid through it ; but al- 
though typically spherical in form, 
<9eIIs are rarely so in fact. Some are 
developed into ducts and cylinders 
of various sorts, for the transmission 
of fluids in the stem and leaves; others 
are lengthened out into spindle-shaped 
bodies, and made up into small faggots 
for the fomiation of wood : many are 
flattened brick-like forms for the con- 
struction of bark and into tiles for 
smoothing off the surfaces of the 
leaves, while an immense number are 
used as packing material or padding, 
and are stuffed wherever there is a 
blank to be filled up in the internal 
structure of leaves. The pith of young 
plants is also made up chiefly of cells 
Squeezed into a variety of shapes by 
pressure ; but modified as they may 
De in form and function, they all re- 
mam essentially cells, and while young, 



the walls of all have the property of 
giving passage to fluids and gaaee. 
The cells in old wood, however, are 
exceptions, as their walls having be- 
come thidiened, and their cavities 
obliterated, they are nearly, if not 
entirely, impermeable by fiuids. If 
the stem or branch of a tea plant be 
cut across and examined with the 
naked eye, the following parts will 
present themselves: — In the middle 
of the stem, if it be an old one, there 
will be seen a cylinder of hard wood ; 
outside this a circle of green young 
sap-wood, and encircling all, the layer 
of bark. When examined microsco- 
pically, the central cylinder of wood 
IS found to be formed chiefiy of 
spindle-shaped cells laid dose together 
vertically, and with these tapering 
ends overlapping. In old wood, aa 
has just been said, these have become 
incapable of transmitting fiuid and, 
therefore, of performing any vital 
function, and the wood formed of 
them is useful to the plant merely aa 
a mechanical support. This explaina 
how trees that nave become hollow 
from the decay of ihe wood in the 
centres of their stems can continue, 
nevertheless, to throw out leaves and 
to yield fiowers and fruit. The struc- 
ture of the encircling layer of young 
or sap-wood differs in no way from 
that of the hard wood, except that 
the walls of the spindle-shaped cells, 
of which it mainly is composed, are 
thin and pervious to fiuids, and the 
cavities of the cells are themselves 
filled with fluid. 

In stems of plants that have not 
attained a suflBcient age, no Central 
cylinder of hard wood will be recog- 
nizable. The whole of the woody 
tissue will, in such stems, be found 
to consist of sap-wood, which will, 
however, be of greater density to- 
wards the centre. When the sap- 
wood is cut across, a greater or leaa 
amount of fluid will, at certain seasons, 
exude ; and this is the layer which, 
in the language of gardeners, ''bleeda** 
if cut while the sap is rising. Oat- 
side the ring of sap-wood is the bark 
which is composed of several layers, 
the inner of them being vascular and 
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affording passage to fluids, the centre 
mainly protective. 

The woody parts of the root of a 
tea plant being in reality merely 
stems situated under ground, will be 
found to resemble the stem proper 
in structure. The real roods consist 
not of the woody parts which give 
mere mechanical support, but of ten- 
der fibrils which proceed from these. 
These fibrils are composed of cellular 
tissue permeable to fluids ; and, as 
will be seen presently, they are the 
chief means by which a plant collects 
its food. 

The leaf which is anatomically but 
a flattened expansion of the branch, 
and which retains an organic connec- 
tion with it, consists of a mass of 
loosely-packed cells confined between 
two cellular membranes ( which form 
the skin on its upper and lower sur- 
faces) and penetrated spreading 
bundles of fibres and vessels— the 
BO-called ''veins'*— -derived from the 
branch. These loosely packed cells, 
as well as the vessels of the leaf, are 
freely permeable by fluids. The root, 
stem, and leaves, of which the above 
is a rough account, form the organs 
of a plant's digestion and assimilation, 
#iid, therefore, of its growth. The 
material of its food must now be 
considered, also the mode in which 
these m^teriab are taken up and 
digested. 

Plants cannot take in solid food. 
Whatever they absorb must be offered 
to them either as a fluid or a gas. 
The f/moouM food of plants, in as fi^r 
as it IS absorbed in the state of gas, 
may be omitted from particular con- 
sideration at present. It is in the 
form of fluid that the great bulk of 
their food is taken up. This fluid 
eonsists of the natural moisture of 
the soily the various salts of the earth, 
and of manure which that moisture 
may hold in solution, and is absorbed 
by the delicate root-fibrils which radi- 
cate in all directions in search of it 

Collected from the soil by the 
fibriii^ this undigested fluid is con- 
ducted to the stem, where, avoiding 
Che Ii4if4 heart wood, it passes into 
the p«rt described above as the 



young or sap-wood layer ; and, trans- 
miticMi from cell to cell, passes up- 
wards through the main stem along 
this layer, enters the corresponding 
layer in the branches, and finally 
reaches the flattened expansions of 
these we call the leaves. This ascend- 
ing undigested fluid is known as the 
crude sap. Having reached the leaves, 
and there becoming exposed to the 
influence of light and heat, this sap 
parts with a large amount of water 
by evaporation, and undergoes certain 
chemical changes. Thus altered in 
character (and as it were digested) by 
the processes to which it has been 
submitted in the leaves, &c., the sap 
is now no longer crude, but has passed 
into the condition in which it can be 
directly assimilated as nourishment 
by the cells of the plant. Up to this 
point the sap had been transmitted 
upwards in obedience to certain 
physical laws ; and, during the up- 
ward passage, probably no nutritive 
functions bid been fulfilled by it 
Before parting with the fluid which 
they have thus elaborated, the leaves 
retain as much of it as they require 
for their own nourishment and growth, 
and the remainder they return to the 
branches and stem mainly through 
the vascular tissues of the inner bark, 
f.0., the ring immediately outside the 
cambium. Passing downwards through 
these vessels as its main channel, 
the elaborated sap is distributed into 
all growing parts of the branches, 
stem, and roots, and in fact affords 
to these, as to the leaves, the material 
of their nourishment and growth. It 
is thus clear that the leaves are organs 
of very great importance in the 
economy of a plant's life ; and, indeed, 
in the mutual interaction of these 
and of the roots its life may be said 
to consist The truth of this is 
illustrated in the structure of the 
seed, which in the class of plants to 
whidi tea belongs contains the rudi- 
ments of two leaves and a root, with 
sometimes a little store of nourish- 
ment in addition. The parent plant 
supplies these to its offspring to 
enable it to start in life ; and the very 
first thing the offspring does, when. 
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in the act of germination, it begins 
life on its own account, is to send the 
two embryonic leaves upwards, and 
embryonic root downwards, and so 
begin the mutual process aboyemen- 
tioned, thus becomes a living thing. 

The evaporation which takes place 
in the leaves, consequent on the ex- 
posure to the air of the crude sap in 
them, is a potent cause * of the ascent 
of that sap in the stem, and of its 
collection by the roots. As long as 
the leaves remain green and healthy, 
and continue exposed to air and light, 
80 long will the roots go on collecting 
from tne soil, fluid which the young 
wood of the stem will transmit up- 
wards in a steady stream. 

The vigour of the one process is 
accurately proportioned to that of 
the other. The roots will not long 
collect, neither will the young wood 
of the stem transmit fluid, for which 
there is no demand for in the leaves 
above. If from any cause the demand 
made by the leaves should be sudden- 
ly reduced (as it would be by the 
removal of branches in pruning), the 
supply of sap, which had been collect- 
ed to meet the previous demand, 
would thus become excessive, and 
excess would be got rid of either by 
the discharge known to gardeners as 
** bleeding," or by the plant making 
an effort to utilize it by rapidly put- 
ting forth new shoots and branches. 
Suppose, for instance, that a tree in 
full health and vigour be cut down 
close to the ground, either of two 
things may happen-^the sap in course 
of collection by the roots will either 
simply run to waste on the surface 
of uie cut stem, or a growth of young 
fihoots will spring up round the mar- 
gin of the stump, or from the under- 
ground stem. Shoots originating in 
this way are known in gardening as 
suckers ; and the vigour and rapidity 
of growth shown by many of them, 
though often surprising, is easily 
explained when we consider that they 
are nourished by a root system 
calculated for the leaf system of a 
tree. 



If shoots arising in this way be 
persistently cut down as fast as they 
appear, and the root system be thus 
deprived of all demand for its collec- 
tions, and as it were of all object in 
life, it will soon decay and die. It 
is needless to say that, on the other 
hand, the growth and vigour of the 
leaves are modified by circumstances 
affecting the roots; and that any 
injury to the latter soon tells upon 
the former. Let us now consider for 
a little what systematic pruning and 
plucking of the tea-plant really 
amounts to ; and what it is that the 
planter demands of the bushes in his 
garden ? In the operation of the 
above, the plant is regularly deprived, 
during the season of active vegetative 
activity each year, of its young 
expanding leaves, and of the growing 
extremities of its branches. In other 
words, it is systematically, deprived 
of the parts that are at once the 
organs of its digestion and the instru- 
ments of its growth, as fast as it pro- 
vides itself with them. 

Were the deprivation complete, 
the plant would simply die. But even 
in the most over-plucked gardens, it 
is only partial. 

Not only, however, does the planter 
thus continuously deprive the plant 
to a serious extent of the very organs 
of its life and growth, but he demands 
that it shall continue for a series of 
years to be submitted to this process 
(plucking) and still continue healthy 
and vigorous; or, as he phrases it, 
to give good "flushes." Observe, 
too, the kind of leaves which have to 
be used for the manufacture of good 
tea. Are they old mature leaves, 
whose vital functions are sluggishly 
performed, and whose best days have 
past ? The tea-plant being an ever- 
green, a large proportion of such 
might be removed without injury. 
It is not these, however, that are 
taken, but the young and growing, 
in which sap circulation is rapid and 
free, in which the vital processes are 
carried on with vigour, and to which 
the young branches bearing them. 



* Dr. Hale's experiments on the sscent of sap. 
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and, indeed, the whole plant look 
chiefly for the materials of life. 

Where the planter has asked the 
plant to yield up these for a succes- 
sion of years, while he on his part, 
you may say, has rendered but small 
help in the way of manure and til- 
lage, and improper pruning, it is not 
to be wondered at that tea-planting 
has in many cases proved but parti- 
ally successful. 

Now, if we think of the matter for 
a little, the process of *' plucking" 
will be seen to be really of the nature 
of pruning ; and to recommend prun- 
ing as a cure for the evils of ''pluck- 
ing," let us consider briefly the 
appearance presented by a young 
shoot of tea before the tip has been 
taken off by the plucker. Such shoot 
bears on its entire length, let us say, 
ten leaves, and at the point where 
each leaf springs from the stem, t.^., 
at the axil there lies a small bud. 
Each of these buds is capable of 
development into a lateral branchlet. 
In a branch bearing, as we have sup- 
posed, ten leaves, it is not probable 
that, were things left to their natural 
course, each of the ten axillary buds 
would become developed into lateral 
branchlets. 

When, however, the growing point 
of the shoot is removed, these axil- 
lary buds are stimulated by the as- 
cending sap, and most of them expand 
into lateral branchlets, and these being 
in turn topped by the plucker, their 
axillary buds are stimulated, though 
in a less degree, into expansion and 
so on. The vigour with which lateral 
branchlets follow on '' plucking," or 
topping the leaders, diminishes regu- 
larly with each repetition of the pro- 
cess, until after a year or season of 
this treatment a period of nearly com- 
plete stagnation is reached, and the 
original ten-leafed shoot with which 
we started presents the appearance of 
a tough, greyish barked stem, bearing 
at itk top a dense collection of small 
wiry twigs, which carry a quantity of 
small thin tough leaves totally unfit- 
ted for manufacture into tea. These 
twigs are of such low vitality that, 
when topped, they hardly throw out 



fresh lateral shoots or '* flushes." The 
reason of this is simply that the small 
brush-like mass of shoots have in- 
creased in number out of proportion 
to their means of nourishment. The 
stem, through the sap-wood layer of 
which their nourishment is transmit- 
ted, has not increased proportionally 
with the number of the leaves which 
has been forced into existence by the 
operation of plucking ; and it is a 
physical impossibility that, through 
the layer of sap-wood in the stem, 
there can be transmitted enough sap 
to support many young leaves in ad- 
dition to the old ones with which its 
top is crowded. Were such a stem 
left to itself, and all plucking suspend- 
ed for a time, it is probable that in 
some cases an equilibrium would be 
established between the leaves and 
the sap-wood, and that the latter 
would again become extensive enough 
for the transmission of sap sufficient 
to support a natural succession of 
young leaves, or in other words "yield 
flushes," but the process of recovery 
would involve time, which to the tea- 
planter means money. A quicker 
way, therefore, of obtaining leaf must 
be tried, and this is found in pruning 
off the wiry spray and useless wood 
with which the bushes are more or 
less crowded, and cutting back to a 
proper height all strong growing 
shoots, so that the sap transmitted 
upwards may cease to be wasted in 
the support of leaves which can never 
be made into tea. These, as long as 
they remain on the plant, must have 
their needful supply of sap, and, fur- 
ther, that the sap may be directed 
into the new shoots which the plant 
may be expected to throw out after 
the pruning. It is thus that pruning 
becomes the necessary sequence of 
plucking, if healthy young leaves fit 
for tea-making are sought to be con- 
tinuously produced. The end in view 
should never be lost sight of when 
using the knife, for the mere meaning- 
less mutilation of a plant by its ap- 
plication is quite as likely to be hurt- 
ful as not. It 18 very difficult to get 
native workmen to understand the 
kind of stems and branches they are 
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to remove; and it will require much 
ingenuity and care, and incesaant 
watchfulness on the part of a manager 
to keep them from doing harm. As 
is the case with many other matters 
it is easier to prune hadly than to 
prune well : but there are few opera- 
tions where the difference in results 
between bad and good work is more 
striking. In order to prune well, 
each bush ought (as has already 
been said) to be treated on its 
own merits; but as it is pretty 
nearly hopeless to think of getting 
native workmen who are capable of 
doing this, it would be necessary for 
the manager (after having clearly 
defined to himself what it is that he 
wants to effect, and the best way of 
doing it) to give bis pruners a general 
idea of the kind of measures suitable 
for each portion of the garden, as they 
come to ^o over it, illustrating to 
them, practically, what kind of stems, 
shootBi and branches should be cut 
quite away, what kind should be 
merely trimmed, Ac. It might be 
safely impressed on the pruners as a 
fundamental maxim tiai <Ud wood ii 
iobeeui mwa^ wiikm afiw inches from 
the rooif for it will generally be found 
that such wood bears no leaves of 
which good tea can be made, but 
merely the small thin sluggish sort 
that are carried by the broom-like 
masses of spray already described, as 
a rule ; then the best thing that can 
be done with hard old stems is to cut 
them off low down, in the hope that 
Iresh new shoots may spring from the 
root and take its place, or from the 
^'collar." as gardeners phrase it. 

By the removal of tiiese, not only 
are a quantity of useless leaves pre- 
vented from preying on the sap, but 
light and air are secured for the young 
shoots that will spring up. If a bush 
be entirely composed of small twigs 
and spray, it is a question whether a 
certain number of tkem should not be 
spared until a succeeding y^ar, to 
carry on as it were the life work of 
the planta, and not to trust entirely 
to tte new start in life which a clean 
swm of all woold necessarily involva 

yfhaa we consider the influence 



that leaves have in promoting the 
collection and transmission upwards 
of the crude sap, it does appear more 
rational to leave a certain number of 
these old stems for one season, so that 
by their means sap may be attracted 
and elaborated for the benefit of the 
young root shoots which may be ex- 
pected to appear as the successors of 
the stem that may be removed. Stems 
thus spared ought, however, to be cut 
away in the next year, by which time 
the young shoots will have acquired 
some size and will carry a number of 
leaves. If the mode be adopted of 
at once cutting down to the root the 
entire bush, the pruner, of course, 
accepts the chance of the roots send- 
ing up no young shoots at all, ud, 
therefore, dying — a result which, 
for reasons above explained, is quite 
possible, and the possibility of which 
should always be borne in mind. 
Tea growing in unsuitable localitiea 
or in poor soil, and in tea which haa 
been prematurely plucked, it is oftea 
the case that each stem is a plant, 
or a plant consisting of one stem ; and 
to prune entirely away such a stem 
wocdd, therefore, be to cut down Uie 
entire plant, which, as we have jost 
seen, is to run the risk of killing it« 
A wise precaution in dealing with such 
weakly bushes would be, first to hoe 
deep and manure the soil round them 
so as to get theminto a little better 
heart, then to prune gently, and 
finally to cut down by the root during 
the succeeding cold weather. 

It is, of course, a question whether 
it would not be cheaper in deiUing 
irith such unhealthy tea to run all 
risks, and to cut it down to the ground 
at once. 

The old hard stems of which we 
hare been treating may easily be 
recogniaed by the appearance of their 
bark, which often lichen-grown and 
watery, is always grey in colour. 
Young stems, on tibe other band, 
are of a brownish colour, and often 
marked vrith dark lines. If a bush 
is very thick and dose, and tibe yonng 
stuns are twiggy above, and yiaki 
email leaves, they should be cut dbwii» 
say six incheS| from the ground i biU 
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the najority of fimng fetems shoald, 
as a rale, be otily trimmed or cut down 
to the height required. 

to many bushes there will be found 
springing'jitraight from the root a few 
long lanky shoots, which bear their 
leaves far a|Murt and do not branch. 
These have probably been unnaturallv 
** druwn up'' owing to want of air 
and light; they are never likely to be 
of much use, and, if in the way, 
should be removed* 

Toung and vigorous trees should 
be cut diown, as has already been said, 
to a proper heigfat ; small wiry twigs 
e«t awmy, and all good ripe wood kept 
for the building up of the bush ; and it 
shottld be borne in mind that the object, 
as much as any other, is to regulate 
the vegetation of thd bush, and to 
admit light and air«— most essential 
things for the well-being of tea bushes. 

The general principles already 
touched upon lihould be carried out, 
and after tne prufxer has finished wilJi 
it, each bush ought to consist of young 
healthy stems, with fresh-looking bark, 
which do not branch too much. Each 
bosh, as I have said, should be open 
enough to admit air and light to its 
oeatre, and cut to flat table-like form: 
etperience alone will teach the com- 
patvtive severity or lightness of prun- 
ing which will be most advantageous 
to the different varieties of tea-plants, 
and in different soils and situations. 

It has not been the object of this 
paper to treat of other matters connect- 
ed with tea onltivation. 

I would merely say in conclusion 
thai, to ensure success, pruning must 
go hand-in-hand with deep hoeing, 
careful weeding and manuring. If 
these, the essentisl parts of all garden- 
ing and ftrming, be attended to, the 
results will be happy in spite of the 
low rsteiB lit which tea is now selling. 

Ghilbb Habolb. 



thing to do 18 to pluck off these hard roole, 
and dig deep and well, pressing the soil 
ctoee to the roots. We ought, as in iadlgo, 
to have fixed rales for work. I mention 
this, as ''Inqnirer" ealls pnming m 
Janaary and February early pruning. This 
ifl abont the right time, 10^ Janosrv to 
16th March, for the hills of Darjeeling, 
when the sap is commencing to cinmlate. 
Formerly, peopls praned in October, 
November, and December; and all the 
ends of the trees drew np by the westerly 
winds, and so many trees were oankered 
and gave bhanji flashes. Higher ap the 
hills, 6,000 and 6«000 feet, it may be right 
to prune later; but ^isch planter should 
find ou^ by experiment of a few trees here 
and there, what is the proper time for 
pruning his garden, and not listen to every 
idle bresth of wind he heart, A mansger, 
by idle, careless, mis-called high cultivation, 
can do a great deal of harm. The Assam 
Company bury their prunings: so do I, 
and witn great advantagre ; but the right 
place to bury them is the question. If oa 
the ton of the surfisce roots doee to the 
stem, tnen no doubt tcnai damage is done, 
ss above, through rormentatiou; but if 
placed some eighteen inches off, at the tip 
of the surface roots— as all fVuit trees in 
England are done, whose surface roots are 
pruned to bury them within reasonable 
space for manuring them — no doubt great 
good is done. 



Th« leaf-bods becoming hard after the 
first flush, *are, I believe, principally oocs- 
sionsd by water at the tap roo£ and are 
aot so BBueh due to atmospheric changes 
of the weather ; but it often shows itwif 
aOer tbe Ihird flush, when there has been 
Umg conliaiied driiole rain. The right 



Ohi of my gardens two years ago :|rielded 
11 maunds per acre. Last year it was 
manured with guano and bone dust, and 
yielded only ]0 maunds, but never culti- 
vated and plucked so hard that I could not, 
in pruning, cut off half an inch of youn^c 
green wood. All that I could do was to 
thin out tbe crow's feet brought on by over- 
plucking. The year before it had yielded 
11 maunds with moderate plucking, — that 
is leavinf^ on a leaf and a bit of a leaf 
inolnding the buds on each shoot. I do 
not call this hard plucking ; but hard 
plucking is taking off the first and second 
flushes— every Int of them, leaving not 
one young leaf to circulate the sap. The 
sap is not circulated in the old leaves : they 

Serform functions ; but what thej are it is 
ifficult to state, except that of keeping!: 
the tree warm. Many managers dean all 
these old leaves off the trees, and leave the 
trees almost in a state of nudity. This is 
quite a distinct practice from thinniog 
out crow's feet brought on by bad pluckh^ 
the year before. Trees so treated have their 
first and second flush, but appear to be 
totally exhausted for a third flush. It is 
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olenr from the above that no manure will 
revive a tree if ruthlessly cleared of its 
leaves— old and young ; and hard plucking 
gives not a leaf more than is usually 
given hy trees when well treated. See the 
yield above. 

This system of hard plucking, joined to 
hard pruning year by year, lessens the 
vigour and size of the plant, and mate- 
rially lessens the yield. It may succeed 
for one year, and exhaust previously well* 
grown trees ; but to try it on deteriorated 
trees is ruinaUon. 

In the Eangra Valley the tea bush is 
essentially a bush. * It is highest from 15 
inches to 2} feet : it is not single stemmed, 
but has a growth of many stems — 20 and 
30 in some instances — springing direct 
from the ground or just above it. These 
stems, from their' stunted height, thicken 
and form cross growth and white wood 
ve^ rapidly, and have to be thinned out. 

IVL good bushes ^ to { uf the bush would 
be cut out— not in the segment of a circle, 
but carefully and evenly out of the whole 
bush. In bad bushes, where rapid re- 
generation is required, a third and some- 
times a half is ruthlessly cut away : the 
symmetry being preserved in a skeleton 
form. I do not think it is an exaggeration 
to say that in some of the Eangra Valley 
gardens the pruning could not be done 
with greater care or precision, and any one 
who chooses to look, can see in various 
plantations large areas of tea, which were 
pruned at the rate of from 15 to 25 bushes 
per man per diem, giving later on the most 
satisfactory results in an improved yield, 
and what is almost more important, an 
improved class of leaf. The same system 
of praning is adopted at Enmaon and 
Dehra Dhoon by practical English gar- 
deners, who have increased the yield of 
their gardens in a most wonderful way : 
and the secret of this happy result lies in 
judiciously cutting away old wood from 
the bottom of the bush, and so forming 
every year new growth. In a few words, 
two-thirds of the sap is devoted to making 
leaf, and one-third to making new wood, 
which is, as it sounds, a prudential policy 
for any planter to follow. 

Plucking. 
TiKlNa off 2} leaves, counting tip as 
one, I endeavour to go round on full bear- 
ing area, t.e., of bushes 6 years old and 
upwards, at intervals of about ten days 
from June to end of October. As the 
flushes from bushes of that age are seldom 
quite ready for plucking on this Estate 
under an average of eleven to twelve days, 



they are taken off therefore from one to 
one-and-a-half days before being qnite 
matured, with the object of producing 
tea of greater strength than would accrue 
if the leaves were gathered later, and I 
am quite confident from long practice that 
the end is attained thereby. 

2. If I were left to my choice I shonld 

Eluok about every ten days, but this I 
aven't been able to manage this year, the 
rriods ranging to nearer 15 days, and yet 
am plucking decidedlv fine leaf. I take 
everything off the bush, when I do come 
round, for I find this plan forces oat a 
much better flush than would otherwise 
follow- I would not however venture on 
this until my bushes are grown, say about 
the 15th June ; up to that date I am care- 
ful as to side shoots. 

3. No amount of manipulation or 
"dodges" in the tea house will ever 
make strong liquoring tea out of bad 
leaf. To obtain good leaf implies a com- 
bination of gooa soil, good cultivation, 
good plant, and careful plucking. The 
point to be aimed at is to get your leaf 
removed from the shoot just exaq^Iy when 
the shoot is at the specified stage of 
growth and no later. Certainly no sooner 
or it would be detrimental to the plant. 
I consider therefore that a complete circuit 
of the garden should be made by the 
pluokers once a week, if possible, and not 
later than once in nine days, if quality 
and quantity are to be as nearly as possible 
oombmed ; but great care must be taken 
by the Manager not to let the pluokers take 
shoots which are younger than he intends 
they should be, and that each shoot pluck- 
ed comprises two leaves and a buaj and 
not less. When the leaf is got m at 
its correct stage of growth its manufac- 
ture is very easily managed, and if two 
leaves and a bud only are taken, it will 
oil fairly classify, with very little breaking 
up into Pekoe and Broken Pekoe, 
because it will all be found to contain 
sufficient strength of liquor to thoroughly 
entitle it to be classed as Pekoe. 

4. Condemns plucking between flashes, 
says there is one real and one intermediate 
flush every 28 days, and that both nature 
and experience are against ten days' 
plucking. 

5. Argues that it is upon the developed 
leaves the trees chiefly depend for their 
vital action ; the very young leaf is rather 
feeding upon the parent than itself acting 
as a vital organ. So by pinching off the 
tops as often as yon can, stronger develop- 
ment is attained. 

6. Pekoe Souchongs are fetching 7 to 8 
annas only, while Souchongs and Broken 
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teas ooromAnd 6 annAn. QuAntity therefore 
IB qaite as mach an object ae quality, and 
the more laree soft leaf that is taken the 
better* espeoially if it can be manafactared 



separately. My busheR flushed aboat every 
fourteen days and they are plucked 
aooordin(;1y.— Jnita» Tea and U$ 3f anti- 
faeture. 



Manure. 



EvBBT substance which has been 
used to improve the natural soil, or 
to restore to it the fertility which is 
diminished by the crops annually 
carried away, has been included in 
the name of manure. Thus chalk, 
marl, clay, and even sand, when added 
to the soil for the purpose of im- 
proving its texture, have been called 
manures; and some confusion has 
arisen in our ideas in consequence of 
applying the same word to signify 
things which are essentially different. 
The French have a term by which 
they distinguish the substances which 
merely improve the mechanical tex- 
ture of the soil from those which act 
more directly in nourishing the planta 
which grow in it. The former of 
these they call amendementt, and the 
latter engrait. 

It is well known to all practical 
agriculturists that the texture of the 
•oil and the proportions of the earths 
of which it IS composed are the first 
and most important conditions of its 
productive powers. When there is a 
good natural loam which retains mois- 
ture without becoming wet or over- 
charged with it, and permits the 
influence of the atmospneric air to 
pervade it, the crops cannot fail to be 
more certain and remunerating than 
in loose sands or tenacious clays, 
however rich they may be in those 
substances which are supposed to 
supply the elements from which the 
jtti'^es of plants are chiefly composed. 
But, at the same time, it is equally 
true that the best texture of soil will 
not produce eood crops for any length 
of time without the help of some 
otiier rich manure to recruit the loss 
produced hj vegetation. 

The vanons means of improving 
the texture, such as tillage and the 
mixtara of earths, are treated of 
separately. [Tzllagr ; Soil ; Loav ; 
Mabiu] We shall here confine our 



observations to that class of manures, 
which stimulate or enrich the soil. 

There are some substances which 
evidently belong to both classes of 
manure. Of these, lime, either in its 
caustic state of quick-lime or its 
milder form of a carbonate or chalk, 
is the principal. Lime, being an 
earth less porous than sand, and more 
so than clay, has an improving effect on 
soils in which either sand or clay pre- 
vails ; but it has also a chemical effect 
as an alkaline earth ; and, considered 
in this light, it acts on the soil in a 
peculiar manner, and greatly assists 
the effect of enriching manures, which 
are all of animal or vegetable origin. 

Lime as a manure acts most power- 
fully in its caustic state — tnat is 
when deprived of the carbonic acid 
which is generally united with it. 
The carbonic acid is expelled by the 
heat of the kiln, and limestone is 
by this means reduced to the state of 
quick-lime, in which it has so strong 
an attraction for moisture and carbonic 
acid, that, if it be left exposed to the 
atmosphere for any lengtD of time, it 
absorbs both from it, and graduaily 
returns to the state of hydrate and 
carbonate, or lime united with water 
and carbonic acid, with this difference, 
that it is now a fine impalpable pow- 
der, instead of a hard stone. 

Among the purposes it serves, 
and besides its use as a direct food of 
plants, are those comprised in its rela- 
tions to the dormant and mischievous 
ingredients of soils; its power to 
detach serviceable alkaline matters 
from useless positions in the soil ; its 
power to induce the decomposition 
of vegetable matter there ; its power 
to decompose and render harmless 
mineral and metallic salts of a mis* 
chievous character ; its uses in detach- 
ing ammonia from comparatively inso- 
luble compounds of it, and so present- 
ing portions ready for immediatit i|^e 
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by the plant ; its influence in po98ibl7 
increasing the power of soils to absorb 
ammonia from the air. 

Besides all this, its influence on the 
texture of the soil, on the growth of 
weedsy on the general fertility of the 
land, on the growth especially of 
particular crops, should be also named. 
The use of frequent limings in small 
doses, as compared with larger dress- 
ings at longer intervals, depends on 
the quantity of vegetable matter in 
the soil, but the larger dressings are 
generally to be preferred, on the 
grounds that in practice the full in- 
fluence of a liming is not seen until 
after several years, and that the 
abundant fertility which, when lime is 
properly used, is consequent upon its 
use, may, when rightly managed, be 
made to reproduce itself, and so be. 
come permanent The abuses to which 
it is liable are, chiefly, its application 
to soils deficient in vegetable matter, 
and its application along with manure 
rich in ammoniacal matters. But a 
distinction may be drawn between 
rotten dung and recent farm manure 
in this respect, — the application of hot 
lime along with the former being waste- 
ful, but along with the latter by no 
means uneconomical. There are many 
modes of applying lime, as slaked 
or unslaked,-^in compost with vege- 
table matter of any kind, or directly to 
the land, ploughed or hoed in deep or 
shallow, in quantities of 40 or of 240 
bushels per acre, Ac One of the best 
rules of practice is, to apply it where 
there is the greatest quantity of unde- 
eomposed vegetable fibre in the soil. 

Toe use of quick-lime in rendering 
inett vegetable fibres soluble, and 
battening the decomposition of animal 
substances, is of the greatest import- 
ance in agriculture. Substances may 
be rendered highly enriching in a short 
time, which, without it, would have 
lain long dormant in the soil or the 
dung-heap. Its eflects in this way 
will be more particularly noticed 
when we treat of composts. 

Wherever there is peaty matter in 
the soil — which, owing to the tannin 
principle which it contains, is, by itself, 
perfectly incapable of putrefaction- 



lime is the true remedy. On the other 
hand, in a very stiff clay, chalk or 
lime will render it much more porous, 
and admit the influence of the atmos- 
phere; it will correct acidity, and 
assist the nutritious effects of animal 
and vegetable manures. Quick-lime 
spread on a soil abounding in vege- 
table matter will make it active by 
dissolving the half-decomposed fibres 
and converting them into a soluble 
mucilage : being extremely minutely 
divided by its property of attracting 
moisture rapidly, a very small quan- 
tity produces an immediate effect. 
Hence it is generally spread over 
fallows which are preparing for sowing. 
If it were put on the land long before 
the seed is sown, it would have lost its 
chief and immediate power by attract- 
ing carbonic acid and returniog to the 
state of carbonate or chalk, and all 
the expense of burning would be 
thrown away, except as far as it has 
thoroughly pulverised it. But frost 
does this with chalk spread before 
winter at a much cheaper rate ; and a 
good dressing with chalk will last iu 
the soil, and its effects be preserved, 
many years after all the lime would 
have disappeared. It is, therefore, a 
matter of mere experiment and cal- 
culation whether it be more profitable 
to put ten cart-loads of chalk on an 
acre of stiff clay, or one or two cart- 
loads of quick-lime. If the soil be 
very tenacious, the chalk will probably 
be the most profitable in the end as well 
as the cheapest ; but for a few crops 
the lime may appear to have the advan- 
tage. Everything depends on situa- 
tion, and the comparative facility with 
which lime and chalk can be procured. 
On poor sands chalk will be found 
to produce a greater and more per- 
manent improvement than the same 
value in lime, which, unless it be mixed 
with clay or vegetable substances, 
will not be of great use on such soils. 
When marl can be procured, or claj 
and chalk, these will be the best cor- 
rectives for the porous nature of sand, 
whether mixed by nature or artificial- 
ly. But marls are chiefly ^amende- 
ments," and as such will be U0tice4 
separately. 
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It may, however, be mentioned here, 
that ezperience in the use of lime has 
varied exceedingly owing to two 
causes ; one of which is ' that limes 
vaiT exceedingly in their qaalities, 
and the other, that crops vary eioeed- 
ingly' in their need of lime. The 
latter of these particularly pbitits to 
the use of lime as being directly the 
food of plants, and thus more influ- 
ential for one crop than another. On 
the former we may merely state that 
analyses of lime from quarries in dif- 
ferent pkrts of Great Britain, show 
that the quantity of lime present varies 
from 60 to nearly 100 per c^nt. And 
an even more valuable ingredient than 
lime in certain limestones, namely, 
phonphate of lime, certainly adds 
largelj to the fertilising influence 
which certain limestones exhibit. 
Thus in Connemara, Mr. Whitwetl of 
Kendal has had various limestones 
analysed^ with the following results : — 
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It is plain that differences of this 
kind must' produce very great differ- 
ences indeed in the fertilising influ- 
ence of the lime we apply* A lime- 
stone containing only 68 per cent, pf 
lime, such as some of them near 
' Dublin, will be of less value than a 

• • • * 

Durham limestone containing 9t per 
cent, (just as 68 is less than 94) in 
respect merely of the effect of the ' 
caustic calcareous. matters on the soil; 
but if, apart from this mere carbonate 
there be present a phosphate in any 
quantity, an effect of an altogether 
different and valuable kind must fol- 
low its application. The mineral 
phosphate which, while in the masses 
of the rock, would be comparatively 
useless, must, when broken down to 
powder as by burning and slaking the 
limestone rock, it becomes, be so laid 
open to the influence of the solvents 
of the rain and air, as to act upon 
the plants like a dressing of boneii. 
Then, again, consider the effect of a 
large quantity of magnesia, which, 
when caustic, acts more slowly but 
more persistently— and you cannot ' 
doubt that the composition of the 
limestone you employ must be looked 
to for much of the explanation o£ the 
results of its application. 

But apart from the general influ- 
ence of lime on the soil there is to be 
considered the relation in which it 
stands to the several crops the farmer 
cultivates. 

Immense differences exist among 
' our agricultural crops as regards the 
quantity of lime which they contain. 
Thus the ash of wheat-straw contains 
6 per cent, of lime, of barley-straw 
8 per cent., of rye-straw 9 per cent., 
and these crops accordingly do not 
take more than 10 to 151 bs. of lime 
out of an acre by the growth of an 
ordinary bulk. Bean-straw, on the 
other hand, or rather the ash of bean- 
straw, contains 21 per cent, of lime, 
the ash of the pea 55 per cent.^ of 
the vetch 38 per cent., much larger 
quantities, and so an ordinary crop of 
beans and peas respectively will take 
by means of the one 881 bs., and 
by means of the other 190lb8. of 
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lime from the ncre. Both of these 
crops, therefore, on the ground of 
direct use of the lime for food, require 
a larger quantity of calcareous matter 
in the soil. 

Take now the case of some of the 
root crops : we haye in turnips, bulb 
and. top respectivelj, lime to the ex- 
tent of 11 and 28 per cent, of their 
ash respectively ; in the cuse of 
mangold a smaller quantity, namely, 
8 and 8 respectively ; in the case of 
the potato, 2 and 17 per cent, respec- 
tively ; in the case of the carrot, 8 
and 82 per cent, respectively ; in the 
case of lucem again, which especially 
prospers on calcareous soils, one-half 
of its ash is lime. An examination of 
the ash analyses of plants shows the 
composition of the crops which they 
indicate to tally with agricultural 
eiperience as to the character of the 
soil they prefer. Thus the ash of the 
lucem contains 60 per cent, of lime, 
and that of sainfoin 29 per cent. 
These figures accordingly prove that 
the influence of lime as a manure 
does, to some extent, depend upon its 
power to supply plants with direct 
food. 

We turn now to the more direct 
manures — those which really contri- 
bute the bulk of those materials to- 
wards the growth of plants in which 
the natural soil and air, the only 
other sources of nourishment open to 
them, are deficient. 

The first and most important class 
of manures are the excrements of 
animals. The peculiar property of 
earth in absorbing putrid effluvia and 
removing disagreeable smells, appears 
an indication of nature to lead us to 
bury putrid animal substances, of 
which the excrements and dead car- 
casses of animals are the most numer- 
ous and obvious. It would require 
no length of experience to show that 
wherever this is done, vegetation is 
more vigorous. There is, therefore, 
another motive for burying dung than 
merely to get rid of a disagreeable 
substance. From the most ancient 
times, of which there are any records, 
the dunging of a field has been an 
important part of cultivation. The 



preparing of the dung of animals, so 
as to render it more efficacious, is a 
later improvement, and has not yet 
attained the perfection of which it 
is capable, unless it be so in China, of 
whicn we read wonderful accounts. 
The fresh dung dropped on the ground, 
far from improving the herbage where 
it has fallen, appears to injure it, and 
render it unfit for cattle to eat ; when 
it gradually disappears, and not till 
then, the spot is restored to its for- 
mer verdure. But if the dung be du$^ 
into the ground and covered with 
earth, the fertilising effect will be 
immediately perceived. This is a suffi- 
cient lesson to the husbandman to 
make him bury the dung as soon as 
possible. But this not being always 
practicable, it is collected in. heaps 
until it can be carried to the land 
prepared for its reception by plough- 
ing or digging. By mixing the straw, 
which has served as litter to cattle, with 
their dung, the quantity is increased, 
and by allowing this mixture to heat 
and putrefy a greater quantity of 
manure is produced. This is probably 
the history of the dung-hill. In the 
making of a dung-hill, experience 
has taught methods which accord well 
with what science might have taught. 
The manure must be soluble before it 
can be effective; this solubility can 
only be produced in the more solid 
portions, such as the straw, by putre- 
faction, which the dung promotes 
when duly moistened. The exact 
moment when it is most advantageous 
to bury it in the ground, in order to 
its greatest immediate effect, seems 
not yet fully decided. Some let the 
decomposition go on until a great 
portion of the heap is converted into 
a black, tough, greasy substance, 
which, from early association, giyes 
the idea of richness. It is no doubt 
a powerful manure which acts speedily, 
but is it the most economical ? This 
may be disputed, A great portion of 
the substance must have been resolved 
into gases, which fly off and are lost. 
The remainder, evidently carbonaceous 
from its colour, has acquired too 
much of the appearance of charcoal 
to be very efficient ; and it is only 
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the exuding juice which is immediate- 
ly fertilisiDg. The most experienced 
farmers agree, that whenerer the 
brown colour of a dung-heap Terges 
towards a black, the dung oas lost 
something of its yalue, Wides the 
diminution in its bulk by dissipation. 
The best state in which dung can be 
carried to the land, for an immediate 
as well as permanent effect, is when 
the straw is so rotten that it readily 
breaks into short pieces, without 
having entirely lost its form : it 
should then be of a brown or maho- 
gany colour, uniform throughout the 
mass. Whenever dung is mentioned 
by foreign agricultural writers, it is 
generally understood to be in this 
state, which in English is called short 
dung. It must, however, be admitted 
that farm practice is more and more 
sanctioning the doctrine of the chemist, 
that it is true economy to bury manure 
as soon as we have it. 

Autumn application of fresh dung 
is found more efficient and economical 
in the long run than the ordinary 
wasteful management of the dung in 
heaps. Nevertheless, as manure is 
wanted for the land at different seasons, 
it is of consequence that the dung 
from the yards and stable should be 
collected in such heaps, and managed 
so as to be in the exact state which is 
thought most advantageous at the time 
when it is carted on the land. 'J*o 
effect this some attention is required. 
The oldest portion must have its putre- 
faction retarded, and the newest acce- 
lerated, to bring them both to the 
same state. This is easily done. If 
a certain thickness of dung is kept 
trodden down by the cattle, it will be 
a long time before it decomposes, nor 
will it do this without being turned 
over to expose the under portions to 
the air. If, on the contrary, it be car- 
ried out into a heap in a loose state, 
and occasionally turned over and 
moistened when it appears dry, it will 
heat and be ready in a very short 
time. When a sufficient quantity of 
short dung can be carried to a field 
prepared to receive it, and immediate- 
ly hoed or ploughed in with a shallow 
furrow, it will soon incorporate with 



the soil and afford a succession of 
soluble matters, which will give regular 
nourishment to the plants. This is 
said on the supposition that the soil 
is in that state when it only requires 
replenishment, and has a texture 
favourable to the crops raised upon it. 
In poor sands or wet clays some modi- 
fication in the state of the dung may 
be necessary. 

In speaking of dung, we have not 
said anything of the different kinds 
of dung produced from different 
domestic animals. In some cases it 
may be advantageous to keep these 
separate: for instance, the dung of 
cows from that of horses ; of cattle 
feeding on oil-cakes or grain, with or 
without turnips, and those fed on 
straw or refuse hay only. Cow-dung, 
when in a fresh state, is thought best 
for light soils, and horse-dung for cold 
heavy soils. But in general a mixture 
of the dung of all the different animals 
kept on a farm with all the straw that 
can be afforded, will give a manure of 
an average strength, which may be 
used upon all kinds of land ; with this 
difference, that for light soils it should 
be more decomposed than for the 
heavy, and also hoed in deeper ; for 
the air penetrates the light soil to 
a greater depth, and sooner acts on 
the manure. In heavy land the straw, 
if not so much decomposed, will form 
cavities to let in the air, and facilitate 
the disintegration and tilth of the soil. 
All this is well known to most farmers, 
but not always strictly attended to. 
It is better to manure slightly and 
often than to put on a large quantity 
at once, except for some particular 
crops, which require a rich earth, and 
consume much manure, such as pota- 
toes, &c Manure is to a tea-garden 
what daily food is to an animal; it 
must be procured at any sacrifice. 
It is better to let an old and exhaust- 
ed plot of tea remain uncultivated 
rather than to break it up without 
having the means of manuring it. A 
little leaf may be obtained, but the 
land is deteriorated and what is ob- 
tained from it is dearly paid for. 

Various means have been adopted 
to increase the efficacy of manure. The 
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Bimplest is to husbaud the mauure ot 
cattle, obtained from their stalls, 
either by keeping the Utter and more 
solid parts of the dang separate from 
the urine and liquid parts, whioh are 
collected in large reservoirs, and used 
in the liquid state, or by putting litter 
daily so that it accumulates under the 
animal and absorbs the whole of the 
solid and liquid excrement The liquid 
manure system is not gaining ground 
in farm practice, and it seems to be 
generally allowed that the best mode 
of saving it is in the litter of cattle ; 
the dung thus « formed containing the 
whole of itf in a form to which the 
ordinary practice of the farm is 
already adapted. A word or two must 
nevertheless be said on the uses of 
liquid manure. 

Notwithstanding some apparently 
contradictory opinions, it is pretty 
generally acknowledged by those who 
havA had long experience of its use, 
that urine and similar animal sub- 
stances have a more powerful effect on 
the soil, when they have undergone a 
certain degree of putrefaction, than 
when they are used in a fresh state, 
amd that, this . is produced with the 
least loss of substance when the 
liquid has been confined in close 
vaulted cisterns which admit the 
external air only partially. On light 
Aoils this liquid has a most fertilising 
effect, if it is used frequently in small 
portions at a time. On very heavy 
soils this effect is not so apparent, and 
for such soils the liquid is accordingly 
mixed with sand or any light earth 
before it is applied ; or, instead of 
using it at once upon the land, it is 
poured over the litter, which has been 
collected in a heap or in a yard, after 
having served for the cattle. This 
litter, having been deprived of the 
urine which would otherwise have 
mixed with it, would rot very slowly 
and produce a very inferior kind of 
manure, unless it were moistened, and 
fermentation were excited by pouring 
the half-putrefied urine over it. It 
may be objected that if the urine is 
only collected to moisten the straw 
which has served as litter, it would be 
well to let it be mixed at first, 



without the trouble of pumping it up- 
and the expense of a cistern to hold 
it. But we shall soon see that there 
is a very wide difference. In the 
common mode of collecting farm-yard 
dung, the straw is very unequally 
impregnated with animal matter: at 
one time it will contain a large por- 
tion and run rapidly into fermenta- 
tion; at another, there will be so 
little, that it is with difficulty that heat 
is excited in it. By separating the 
urine and litter, the straw will go 
much further, and can be mixed with 
the urine at the most advantageous 
time; thus it forms a much richer 
manure in a smaller compass, from not 
being so much diluted with water. 
Should there be a deficiency of straw, 
earth or sand will supply its place, in 
as far as soaking up the rich juices ; 
for the addition to the manure' from 
the decomposition of the straw ' itself 
is very small in proportion to that^ 
which animal juices afford. If the 
liquid is collected from a stable or a 
yard where cattle are kept as soon as' 
it is produced, and is carried off into 
a cistern, there will be a much better 
and drier bed left for the cattle, es- 
pecially if the rain be kept off by 
light 'shades. When the litter is 
soiled to a certain degree, it may be 
removed to a heap in a proper place, 
where its conversion into rich dung 
may be effected by the addition of 
putrefying urine, than which nothing 
will so soon rot Vegetable fibres, if the 
air be admitted to the heap. The 
portion which is not wanted for eome 
time may be left to decompose more 
slowly ; and, as the time approacfaeB 
when it is wanted for the land, it may 
be managed so as to be in that state 
which experience has shown to be 
most effective in the improvement of 
the crops. 

There is some appearance of 
certainty and regularity in this mode 
of making a dung-hill, which there 
scarcely is in the common practice of 
accumulating straw, dung, and urine 
without any regularity in a farm-yard, 
turning it over when the cattle leave 
it for the pastures, and carrying so 
many cart-loads per acre on the land 
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to be manured, without any measure 
of its comparative strength. One 
portion is often almost burnt black and 
another appears like the fresh litter of 
the stables, not being even thoroughly 
soaked with moisture. It is true that 
good farmers pay more attention to 
their dung-heaps, And endeavour to 
carry out ihe manure in a proper 
utate ; but how much more readily 
would this be accomplished by the 
help of » large cistern full of the 
richest animal matter in a state of 
partial putrefaction. In situations 
where straw bears a high price, it may 
be doubtful whether a cistern might 
not permit a considerable profit to be 
made by the sale of a portion of the 
ftraw, without any diminution of the 
manure required for the farm, since 
for light soils the liquid might be used 
alone, and for stifier soils it might be 
mixed into a compost with earth, 
chalk, and any kind of refuse vege- 
table matter of less value than straw. 
It was an opinion expressed by a cele- 
brated agriculturist* to the late Mr. 
Rham, that be considered the use of 
atraw in dung to be merely as a sponge 
to hold the liquid animal matter in its 
por^ or tubes. In fact, straw or old 
thatch, merely rotten by long exposure 
%o ai? and moisture, is of little or no 
yalue aa a man^re, although it will 
sometimes produce good potatoes, by 
rendering a stiff soil pervious and 
porous; but, in alight soil, a gallon of 
urine is worth tien times ita weight of 
rotten straw. Thua doctrine may 
appear strange to some agriculturists, 
but it will bear the test of experi- 
ment. 

It is well to add here the eondci- 
sion to which Dr. Yoicker's researches 
into the comf>osition and management 
of yard manure have led him. We 
extract them in an abridged form from^ 
his papera in the * Journal of the 
Agricaltaral Society' :— * 

** Perfedly fresh fiarm yard manure 
eontaina but a email proportion of fisea. 
ammoniat. 



a Mr. Dt FaUtalwrg, of Hofw jl, near fierae, 
la Hiwlnrkuii. 



'* The nitrogen in fresh duug exists 
principally in the state of insoluble 
nitrogenised matters. 

" The soluble organic and mineral 
constituents of dung are much more 
valuable fertilisers than the insoluble. 
Particular care, therefore, should be 
bestowed upon the preservation of 
the liquid excrements of animals, and 
for the same reason, the manure 
should be kept in perfectly waterproof 
pits of sufficient capacity to render 
the setting up of dung^heaps in the 
comer of fielda, as much as it is possi. 
hie, unnecessary. Earm-yard manure^ 
even in quite a fresh state, contains 
phosphate of lime, which is much more 
soluble than haa hitherto been sua- 
pected. The urine of the horse, cow, 
and pig, does not contaia any appre- 
ciable quantity of phosphate of lime, 
whilst the drainings of dung^heapa 
contain considerable quantities of thia 
valuable fertiliser. The drainings of 
dung-heaps, partly for this reason, are 
more valuable than the urine of our 
domestic animals, and, therefore, ought 
to be prevented by all available means 
from running to waste. 

*'The most effectual means of pre* 
venting loss in fertilising matters ia 
to cart the manure directly on the 
field whenever circumstances allo^ 
this to be done. 

*^ On all soils with a moderate pro- 
portion of clay, no fear need be enter- 
tained of valuable fertilising sub^ 
stances becoming wasted if the 
manure cannot be ploughed in at once. 
Fresh, and even well-rotten dung oon- 
taina very little free ammonia; and 
since active fermentation, and with k: 
the further evolution of free ammonia, 
is stopped by spreading out the 
manure on the fiela, valuable volatile 
manuring matters cannot escape into 
the air by adopting this plan. Ae all 
soils, with a moderate proporti^i of 
clay, possess, in a remarkable degree, 
the power of absorbing and retaining 
manuring matters, none of the saline 
and soluble organic constituents are 
thua wasted, even by a heavy &U of 
rain* It may, indeed, be questioned 
whether it is more advisable to piougk 
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in the manure at once, or to let it lie 
for some time on the surface, and so 
give the rain full opportunity to wash 
it into the soil. 

" It appears to me a matter of the 
greatest importance to regulate the 
application of manure to our fields, 
so that its constituents may become 

groperly diluted aud uniformly distri- 
uted amongst a large mass of soil. 
By ploughing in the manure at once, 
it appears to me, this desirable end 
cannot be reached so perfectly as by 
allowing the rain to wash in gradually 
the manure evenly spread on the sur- 
face of the field." 

Among other conclusions regarding 
the common management of dung- 
heaps to which Dr. Volcker leads us, 
are the following: — During the fer- 
mentation of dung, the phosphate of 
lime which it contains is rendered 
more soluble than in fresh manure. 
In the interior and heated portions of 
manure-heaps, ammonia is given off; 
but, on passing into the external and 
colder layers of dung-heaps, the free 
ammonia is retained in the heap. 

Ammonia is not given off from the 
surface of well compressed dung- 
beaps, but on turning manure-heaps 
it is wasted in appreciable quantities. 
Dung-heaps, for this reason, should 
not be turned more frequently than 
absolutely necessary. 

If rain is excluded from dung-heaps, 
or little rain falls at a time, the loss in 
ammonia is trifling, and no saline 
matters of course are removed ; but if 
much rain falls, especially if in heavy 
showers, upon the dung-heap, a serious 
loss in ammonia, soluble organic 
matter, phosphate of lime, and salts 
of potash is incurred, and the manure 
becomes rapidly deteriorated in value, 
whilst at the same time it is diminished 
in weight. 

The worst method of making 
manure is to produce it by animals 
kept in open yards, since a large pro- 
portion of valuable fertilising matter 
is wasted in a short time ; and after 
a lapse of 12 months, at least 2.8rd8 
of the substance of the manure is 
wasted, and only l-8rd inferior in 



quality to an equal weight of fresh 
dung, is left behind. The most 
rational plan of keeping manure in 
heaps appears to be that adopted by 
Mr. Lawrence, of Cirencester, and 
described by him at length in Morton's 
'CyclopsBdia of Agriculture,' — which 
consists essentially in adding eacli 
day's store to a narrow heap, and 
covering it with earth, at once, com- 
pleting the heap as you go. 

The great use of liquid manure on 
light soils is to impregnate them with 
soluble matter, which being diffused 
through their substance, supplies 
nourishment to the roots of plants, 
wherever they may shoot out. It may 
be applied to the land at any time 
before the seed is sown, and soon 
after, when the blade springs up or 
the seed begins to form; in short, 
whenever the plant requires fresh 
nourishment, or when that which 
existed in the soil is diminished. 
Without liquid manure, the poor eili- 
cious sands of Flanders could never be 
cultivated, much less produce crops 
which vie in quantity and quality 
with those on the best soils. The 
quantity of farm-yard dung, in a very 
rotten state, which this soil would re- 
quire according to the common system 
of manuring, could never be produced 
by all the straw which can be raised 
upon it in its first state of cultivation. 
But cattle produce urine^ and this 
produces roots for cattle. The great 
effect of liquid manure has set the 
farmers on finding some artificial 
substitute for the simple urine and 
diluted dung of cattle. Such substi- 
tutes are obtained by mixing all kinds 
of refuse animal matter with water, 
and inducing putrefaction. The emp- 
tyings of privies from town is 
scarcely a substitute ; for it is the 
same as the liquid from the stables in 
a more concentrated form; but the 
refuse of oil-mills and various manu- 
factures, when dilated and mixed with 
a portion of putrid urine, soon be- 
come assimilated to it. This be- 
comes a branch of trade in those 
countries where nothing will grow 
without manure, and is a reaoorce 



TEA CULTIVATION. 



( 177 ) 



MANURE. 



wheve an inoreating population de- 
maoda the o«lti?atioii of inferior soils 
toenpply the neeessary increase of 
food, aa well as an increase of produee 
from those whieh are natarally fer- 
tile. 

The increase of manure by the for* 
matioa of dompotU is well known in 
many parts of Britain, and by their 
means the land has in many districts 
been rendered much more prodocti?e. 
The fiindamental principle upon which 
composts have been made, is that of 
imprefnating portions of earth with 
those parts of the dung of cattle, 
wUeh, from want of management in the 
oommon dung-hills, would have been 
dissipated and lost; and also accelenit. 
ing or retarding the decomposition of 
animal and vegetable substances by 
the additi<m of earths, such as ehals, 
marl, clay, and even sand, according 
to the natore of the soil on which the 
compost is to be used. All solid 
maours which is to be ploughed into 
tiie ground should oontain certain 
parts already soluble in water, which 
promote vegetation, while other por- 
tions should be in a progressive stote, 
ao as to afford a succession of soluble 
Matter by a gradual and slow decom- 
position. 

Liquid manure, however active and 
immediately effective, soon loses its 
power ; whereas solid dung, well pre- 
pared and ploughed into the ground, 
will last for several crops. It is the 
judicious use of both these manures, 
conjointly, which has the best and 
most permanent effect. The dung or 
compost, having been ploughed in well, 
requires some time before it can have 
any direct effect on the germination 
of the seed, or tlie nourishment of the 
pfamt. The liquid, on the contrary, 
acta fh>m the moment it is poured on 
the surface. It is the milk of the 
young plant, which thrives upon it, 
and atretches out its fibres through 
the earth, till it reaches the dung, 
wbicfa is now in a proper state to sup- 
ply the more vigorous roots with suf- 
Mcnt nourishment. It is evident 
tka* Am gtowth must be mote rapid 
and asgular, and not so liable to be 



checked for want of proper nourish- 
ment, nor are the young roots in 
danger of perishing by being too soon 
exposed to the immediate contact of 
rank dung. Every -exertion should, 
therefore, be made by the industrious 
husbandman to increase the quantity 
and improve the quality of every 
species of manure both solid and 
liquid: and here careful experiment 
can alone be depended upon. 

In the formation of composts the 
principal objects arci to regulate the 
decomposition of the organic sub- 
stances, and to increase the bulk of the 
manure by means of less expensive 
materials than straw. For these pur- 
poses lime or chalk is generally used : 
the former, in its caustjc state, to 
accelerate the decomposition of 
fibrous matter ; the latter to add to 
the mass, and absorb any portion of 
acid, which is alwavs produced in a 
certain stage of the fermentation. 
The mode of doing this is so generally 
known, that it is needless to describe 
it: we shall only observe that the 
stifEest clay may be u#ed with advan- 
tage in composts, where better eoil is 
not at hand ; and for light lands, the 
atiffer tiie clay the better, provided it 
be thoroughly incorporatea with the 
manure. The most useful material, 
lender proper management, is vege- 
table soil or turf. This may be laid 
in layers with quick-lime and earth ; 
the whole being well soaked with 
liquid manure. If any kiud qi vege- 
table matter, such as fern, pond-weeds, 
Ac, can be added, it will be so much 
the richer. The lime and urine acting 
decompose and transform it, the woody 
fibre is dissolved, and the whole mass, 
when turned over and well mixed, 
becomes a very rich earth, whieh be- 
ing spread on the land and slightly 
ploughed or harrowed in greatly 
enriclies its surface. By this means 
many poor soils may be improved, 
where the cultivation is not sufficieatly 
extended to produce straw. 

Although bones have been treated 
of in a separate article [BoKte], it 
may be proper to mention Here, that 
if seme ea^^ meatts of dissolving tMr 

23 
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mbstance were discovered, they might 
be made of much greater use than 
they now are. At present they are 
put in with the seed in a broken state, 
and as they remain a long time unde- 
composed in the soil, their effect, after 
the first crop, is scarcely perceptible, 
unless a very large quantity is used. 
By mixing dissolved bones in a liquid 
state with earth, almost all the com- 
ponent parts of urine would be 
there. 

Besides an immense number of 
waste substances now used in manure, 
we have, in guano and other imported 
fertilisers, means of replenishing our 
soils of which the agriculturists of 
thirty years ago knew nothing, and 
to some of them we must now make 
some reference. But first it may be 
named that the ashes of vegetable 
substances which have been burnt are 
very effective in stimulating vegeta- 
tion. They are chiefly used as a top* 
dressing on young clovers and grasses ; 
and wherever there is an appearance of 
sourness in the grass, wood-ashes are 
of great use. It is however seldom 
that wood-ashes are used as manure 
until the greater part of the alkali 
has been extracted; but when the 
surface of the land is pared off, and 
the dry sods are burnt, the ashes which 
result from this operation are very 
effective in producing a good crop 
without any other manure. [PABnra 
AKD BuBKiNO.] The refuse ashes from 
bleachers* and soap-boilers* premises 
have still some portion of alkali in 
them, and, as they contain lime and 
other earths in a very divided state, 
their effect on the soil is very percepti- 
ble. Sea-salt has been extolled and de- 
cried at different times, owing probably 
to the different circumstances under 
which it has been tried. Mangold- 
wursel undoubtedly benefits by its 
application ; and one or two cwts. per 
aere, in inland situations, will benefit 
other crops as well. Quick-lime slaked 
with salt water is a powerful manure. 
What a number of things may be used, 
and turned to good account as manure, 
is apparent from the mere list of 
them : — Animal| vegetablei and mineral 



substances existing upon the estate ; 
roots, prunings, and fallen leaves ; 
jungle grass, fern leaves, moss, river 
weeds, sods and turf ; saw-dust, spent 
bark, and peat, when properly de- 
composed. Many of these contain 
nitrogenous ingredients in larger pro- 
portion than the straw of grain, and 
several of them are equally rich in the 
mineral constituents of plants. Ani- 
mal substances, such as carcasses, 
blood, bones, fat, waste fish, sprats, 
and various shell fish, are, in parti- 
cular places, to be sometimes had 
abundantly. They all contain nitrogen, 
and so are capable of forming ammonia 
in larger quantity than our highly 
valued farm-yard dung. Mineral sub- 
stances also are available : earth from 
hedges, scourings of ditches, banks, 
ponds, &c., containing a large share of 
vegetable matter, and road-scrapings 
are also elements of composts* Many 
refuse substances of trade and manu- 
factures are also available in this way : 
woollen rags, shoddy, soapers* waste, 
soapers' ley, paper waste, glue refuse, 
and refuse of salt-works, of starc^-^ 
works, sugar-works, slaughter-houses, 
cider-mills, gas-works, &c., may thus 
all be used. Many of them are not fit 
for use in their natural state ; but in 
compost with others, and suffered to 
rot there, they become useful. 

Composts, too, are useful as diffus- 
ing and diluting stronger applications : 
guano may thus be economised. 
They exercise a beneficial influence on 
fertility, in virtue of their mechanical 
effects upon the soil. Stiff soils may 
thus be improved by vegetable com- 
posts and light soils by heavy com- 
posts. Lime, of course, is a chief 
ingredient in composts, and has been 
already adverted to. Let us, however, 
call attention to the labour of making 
and carting bulky and comparatively 
poor manures, as composts generally 
are, in order to defend the greater 
economy as a general rule of pur- 
chasing artificial fertilisers, in order 
to supplement the deficiency of what 
may be called the natural supply. 

What an immense variety of arti- 
ficialsi so-called| which the farmer liaa 
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now at his commaDd, is apparent from 
the following list : — 

•odA and 



Gnano. 
Bones. 

Boperphotphate. 
Blood manure. 
Wool manure. 



Nitratef of 

potaah. 
Gyptum. 

Salts of Tarious kinds. 
Soot and charooaL 



Guano may be applied to almost 
eyerj crop with advantage, and it is 
well to mix it with mould for di- 
luting it, or wifch common salt for 
preserving it. M. Barrai, a well known 
French agriculturist, " exposed to the 
air, for fifteen days, equal weights of 
guano and of guano mixed with half its 
weight of common salt, and he found 
that pure guano lost II 6 per cent, 
of its nitrogen during that time, while 
that mixed with salt had lost only 5 
percent." And Mr. Northcote*s con- 
olusions are, that '' agricultural*' salt is 
an energetic absorbent of ammonia, 
both on account of its chloride of 
■odium, and on account of the sul- 
phate of lime which it contains ; and 
that the quantity of lime salt present 
especially, most powerfully a£bcts its 
action in this way. Its agency, how- 
ever, does not seem to be a very per- 
manent one, though it will collect and 
retain the ammonia long enough, pro- 
bably for agricultural purposes. 

when thus mixed with a substance 
which at the same time that it fixes 
more or less the volatile ingredient of 
guano, does also increase the bulk of 
the manure, and so enable its more 
even distribution over the land, it 
should be applied during, or imme- 
diately before the season of most 
rapid growth. 

Of all the other artificial fertilisers 
now available in agriculture, that 
which most directly comes in com- 
petition with guano is the nitrate of 
soda, of which it is probable that large 
supplies may become avail able, espe- 
ddfy from Peru. The nitrates of 
potash and soda are applied at the rate 
of about 1 cwt. per acre, and especi- 
ally on poor lands they wonderfully 
increase luxuriance of growth conse- 
quently the yield per acre, although 
it is especially infiuential in the case 
of poor lands, yet it is also of great 
Mnriee on fertile soils well-managed. 



The only reason why nitrate of soda 
is preferred to nitrate of potash de- 
pends upon the greater cost of the 
latter. The proper time for sowing 
either is during the period of rapid 
growth ; they, like all soluble manures, 
are immediately spread throughout the 
soil by the showers, and of course are 
liftble to waste unless the plant to 
which they are applied be ready to use 
them at once. Both of these salts are 
liable to adulteration, and common 
salt is the chief substance used for 
this purpose ; its presence is detected 
on throwing any of it on some hot 
coals by the crepitating sound which 
follows. Pure nitre bums the coal up 
without any of these little explosions. 

We come now to the use of bones 
as a manure. Baw bones contain per- 
haps half their weight of phosphate of 
lime ; when burnt they contain per- 
haps 60 or 65 per cent of phosphate 
of lime. It is chiefly for tnis phos- 
phate that the bone manure is valu- 
able, and as in addition to the greater 
quantities of phosphate which burnt 
bones contain, they are also superior 
as regards the facility with which they 
can be decomposed, burnt bones are 
more valuable agriculturally than raw 
ones. This phosphate exists in the 
mineral world both as fossils and 
simply in the mineral form ; some of 
the fossils contain half their weight of 
phosphate of lime; and apatite, a 
mineral phosphate imported from 
Norway and America, contains up- 
wards of 90 per cent, of phosphate of 
lime. It is, nowever, in its natural 
state almost valueless as a manure, 
owing to its insolubility ; and as the 
agricultural value of bones can be 
greatly increased by increasing their 
solubility, so whatever value this 
mineral phosphate possesses is con- 
ferred upon it by the same process. 

This process consists in the adoption 
of means which shall have the efieot 
of reducing the material to a fine stata 
of division. When the phosphate of 
lime is acted on by sulphuric acid one- 
half the lime is taken from it by tba 
acid, and so sulphate of lime or 
gypsum is produced ; the other half of. 
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the lime, in oorobination with all the 
phosphoric acid, forms what is called 
superphosphate, which is characterised 
by ita solubility in water; and, 
although when it becomes mixed with 
the earth when put on the land, this 
extra quantity of acid becomes neutral- 
ised by the lime or the alumina of the 
soil, yet having been once decomposed 
the bone-earth retains so exceedingly 
finely divided a state that rain is able 
to act upon it as a solvent much more 
powerfully. The reason why bone* 
dust is more powerful as a manure 
than the original bones is, that its 
finer division gives a larger surface for 
rain water to act upon, and wash off a 
portion of its substance as food for 
plants. Ground and fermented bones 
are thus more immediate in their 
action. For further remarks on the 
U9e of bones and guano we refer to 
articles on those subjects. It is to 
them that we mainly look in this 
country for the means of supplement* 
ing the natural aupply of manure on 
the farm. 

It is not worth while going into any 
detail regarding the particular fitness 
of other special manures. In practice 
no reader is likely to go into the 
manure market for sulphate of mag- 
nesia and soda, nor even for silicates 
of potash and of soda; though these 
are said to be directly useful in 
strengthening straw. If the farmer 
can get a supply of guano, bone dust, 



superphosphate, and nitrate of soda, 
to supplement farm-vard dung, ke ia 
not likely to go further. 

As to the value of special mixtures 
of different salts on manure, certainly 
the fancy for that kind of thing ran 
wild some years ago, but the relative 
values of manures are becoming now 
better understood. It is, however, 
ri^ht that we should nay a word on 
soot as a manure. It is used every- 
where with good effect in virtue of the 
gypsum which it contains, and in 
virtue of the small quantity of ammo- 
niacal salt which it retains as driven 
off from the coal. 

Leaving now the subject of auxi- 
liary manures — which has latterly 
become one of the most important in 
the whole range of agnculture — we 
recur once more in conclusion to 
the ordinary farm practice connected 
with the annual replenishment of the 
soil. Buildings should be so made 
as to remove all the water which 
falls upon the roofs, that it may not 
dilute the manure made in the 
yards. Their yards, if anv are open, 
ahould be smaU and partly covered. 
Arrangements for feeding in boxes 
where all the excrement is absorbed 
by the litter are to be preferred ; and 
where yard-manure is made, or etall- 
fed cattle have to be dail;^ cleaned 
out, the manure thus daily made 
should be daily removed to heaps.— 
Engluh Oyclopadia. 
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MASiTBiHe, in horticulturei requires 
to be considered in a somewhat differ- 
ent light from that process as applied 
to agricultural purposes. Tnis is 
necessary because of the variety of 
plants, possessing different constitu* 
tional habits, to which the gardener 
is required to turn his attention, and 
also because of the different results 
which are expected in horticulture 
and agriculture. In preparing the 

E resent article, the writer has confined 
imself to simple practical facts, and 
has adverted only occasionally to 
chemical explanations. 



The gardener is called upon to cul- 
tivate species from almost every kind 
of soil on the surface of the globe, 
intermediate between the shifting 
sands of the desert and the most 
fertile alluvial land continually en- 
riched by the decay of vegetable and 
animal substances. It is, therefore, 
obvious that considerable Caution is 
requisite in applying manure^ and in 
determining the quantity or quality 
suited to the respective constitutions 
of the various subjects whioh the 
horticulturist takes under his care. 
Thus, although many plants can 
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Bcaroely receive too much manure, the stalls, it may be dug in without 
others, such as the resinous trees, may fermenta^on for most kitchen garden 
be actually killed by it. crops, provided it is well divided and 

The kind of manure chieflv used, properly mixed with the soil in dig- 
and frequently the only kina procu- ging or trenching in. This is neces- 
rable by the gardener, is that derived sary in all cases, but more especially 
from the farm-yard, consisting chiefly so when the manure is applied fresh; 
of the dung of horses or of homed for disease is often induced by the 
cattle, more or less mixed with litter, roots entering into masses constituted 
Formerly it was very generally the of particular substances which either 
custom to take advantage of the heat wholly or, at all events, too powerfully 
resulting from the fermentation of predominate over the proper nutritive 
such dung in hot-bed forcing, and there solutions. 

are still some objects for which this But, on the other hand, if the soil is 
kind is found preferable [Hot-Bxd] ; of a wet and stiff nature, then long 
but since the hot-water system of unrotted dung is most proper, b»- 
heating has received so many improve* cause its straws form so many minute 
ments, the continued fermentation drains, which, to speak technically« 
and conseouent degree of decomposi- keep the ground open ; and in such 
tion whicn dung undergoes in hot- soils, hj means of littery manure and 
beds is rendered a less important drilling, a crop of poiatoes, for 
means of obtaining; artificial warmth, example, can be raised very superior 
and consequently it becomes the more in quantity and quality to that ob- 
important to enquire whether manure tained from the application of rotten 
is most beneficially applied in a state dung. In this case the previous 
of decomposition, as some have advo- reduction of the fibre of the straw is 
cated, or in a state as recent as pos- not requisite ; for the moisture of such 
sible, no fermentation being permitted soils is sufficient to effect this by 
previous to its deposition in the soil degrees, and whilst the process of 
If dung contains a large proportion gr^^^,," going on. The authority 
of Utter, and particularly if the latter of Miller may be adduced ou Ihie 
be in a dry state, it will be advisable •ubjeet; in his 'Gardeners Die- 
to subject it in nearly all eases to a tionary, he obse^ee : •* In very cold 
moderate degree of fermentation, as- ?<>««* ^^^f J ^v® frequently seen new 
sisted by a sufficient quantity of mois- horse-dung buned as it came from the 
ture, in order that the fibre of the straw stables, and always observed that the 
may be reduced to a state permeable crops have succeeded better than 
by the spongioles of plants, and "^^^^ ^^^ K^^^^ ^•^ dressed with 
either become sufficiently disnolved very rotten dung." 
for affording nourishment itself, or On the other hand, dung that has 
servB in the first instance as an absor- been moderately fermented, and fre- 
bent reservoir for substances of still quently turned over, so as to be easily 
greater solubility. Where such pre- cut with a spade, is the most proper 
paration has not been attended to, for sach trees as require manure, or 
litter has been frequently observed, for slow-growing crops, where the 
when turned out of the ground after roots have to remain for vears in 
a cb7 summer, to be still in a dry contact with it. With regara to trees 
musty state, having evidently been and many perennial plants, no more 
of litole benefit to the crop ; and in injury would be incurred by using 
the ease of many plants, which require fresh dung instead of rotten, for the 
mooh manure, litter in this state would first season, or rather whilst vegeta- 
aetually prove very injurious. But tion continued active ; but after the 
if the dang be what is termed short, roots become nearly dormant, canker 
eontaaning little straw, and that well or disease of some sort is apt to ensue, 
safeanted with the liquid proceeds of The roots may ha?e grown luxuriantly 
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during the summer ; but wbeu thej 
are arrested by the approach of winter, 
decomposition will still be going on 
amongst the materials on which they 
feed, and these materials may perhaps 
be chemically changed, before the roots 
are again called to action. 

These remarks relate chiefly to the 
description of manure which is most 
generally used. Other substances, 
which are or may be successfully 
applied to promote the growth of vege- 
tation, are exceedingly numerous. 
[Maktjbb.] 

Animal substances are very power- 
ful manures, and require to be 
attenuated or diluted before plants 
can derive nourishment from them, or 
in fact before either roots or tops can 
be safely brought within their contact. 
If the roots of a plant be wholly 
immersed in oil or in blood, that plant 
will be destroyed, filood is one of 
those liquid manures % hich is occa- 
sionally supplied to plants so situated 
as to render bulky manure inappli- 
cable; but it should unquestionably 
be copiously diluted with water, and 
be allowed to rot in compost. Bones 
are another form of animal matter 
much employed, and of considerable 
energy, especially in calcareous soils, 
proyiaed they are reduced into small 
fragments and fermented before being 
used. Gardeners often use them in 
that state ; and now, as dissolved in 
sulphuric acid, they are> of course, as 
available in the garden as in the field. 

The liquid portions of ezcrementi- 
tious manure likewise require either 
to be diluted with water or to receive 
an admixture of soil before they are 
brought in contact with the roots of 
plants. In the case of trees with roots 
lying deep in the ground, such dilu- 
tion is not always necessary ; but, 
generally speaking, adherence to the 
rule is advisable. 

Flesh, or the carcasses of dead 
animals, should be chopped up and 
covered and mixed with many times 
their bulk of soil and with some lime. 
This, when turned over, will still form 
a very strong manure, and for some 
plants much too strong ; but for such 



as the vine it will form a valuable 
compost, particularly if broken bones 
are added to it. 

Manures derived from the vegetable 
kingdom require little preparation if 
they consist of succulent plants ; their 
substance is easily soluble, and they 
may therefore be turned fresh into the 
soil. The period of their growth, when 
this is most beneficially performed, is 
before they run to seed. Weeds may 
even be used with great advantage, if 
properly prepared; but bad conse- 
quences may result from their seeds 
rendering the ground foul, and thus 
occasioning much expenditure of 
labour to extirpate them again. Seeds, 
it is well known, will not germinate 
without air ; but with this, and suffi- 
cient heat and moisture, nothing can 
prevent them from germinating. 
Therefore, if weeds be thrown into a 
heap and turned, whilst at the same 
time fermentation is encouraged, till 
the heat is fully equal to that which 
would naturally cause the germination 
of the seeds, taking care that the out- 
side be turned into the centre, no 
danger will arise from using such 
manure after the process has been 
continued sufficiently long for the 
germination of the slowest vegetating 
seeds which the heap may oontaiut 
because under these circumstances the 
young plants will be continually 
perishing as the heap is turned over 
from week to week. There are many 
aquatic plants that will not grow oa 
dry ground, and a preparation similar 
to the above is not essential for the 
purpose of killing their seeds before 
their application to dry ground, which 
is not, so to speak, their proper 
element. 

Woody fibre, unfermented, is useless 
as a manure ; and tanner's spent bark, 
a substance very absorbent and reten* 
tive of moisture, is not capable of 
affording nourishment, until tamiin is 
got rid of by fermentation, when 
plants, as may be observed in . bark- 
beds, root very readily in tan. Inert 
peaty matter is a substance of the 
same kind, and will remain for years 
exposed to air and water without. 
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undergoing change. When peat be- 
comes inert, it is in vain to attempt 
to grow any sort of plant in it ; but 
nothing is more certain than that if 
drained of stagnant moisture and 
mixed with lime and dung, it will 
become very fertile for most crops. 
It often happens that peat or hog* 
mould, frequently procured at a great 
expense for American plants, becomes 
inert; in such cases, a good result 
would be obtained by turning out the 
peat and mixing it up in a heap with 
a quantity of leaves or fresh litter 
sufficient to promote a moderate 
degree of fermentation ; then, as in 
the case of tan, it will a^ord nourish- 
ment, and will, from a state of useless- 
ness, become valuable. 

Of mineral manures, lime is the 
most useful. It is not recommended 
for soils that contain a large propor- 
tion of soluble vegetable matter ; but 
it produces excellent effects in such 
as abound in inert vegetable fibre- 
Oypsum, which is found in the ashes 



of grasses, proves a manure for lawns. 
Common salt is sometimes employed 
in minute portions: especially in 
combination with vegetable matter, iu 
the instance of sea-weeds, in which 
case it is found of good quality for 
fruit-trees and kitchen-garden crops ; 
but vegetable life is certainly destroyed 
by it, if applied in any considerable 
quantity. Exceptions may be noticed 
in the case of marine plants ; the 
samphire for example, requires it when 
cultivated in inlana districts ; and this 
is also true of the vegetable inhabi- 
tants of the great salt plains of Asia. 
Wood-ashes, which consist principally 
of vegetable alkali, united to carbonic 
acid, are a good manure, but of short 
duration, and they leave peaty soil in 
a worse state than before their appli- 
cation. The application of dung and 
lime, of composts of clay, marl, scour- 
ings of ditches, ^., would render 
peat permanently fertile, more espe- 
cially when draining is judiciously 
attended to. — Engluh Oyehpadia 



Bones. 



Bovxs have long; been extrensiTely nsed as 
manare, etpeoiallj on poor and diy lands and 
gnvele. 

Bxperimentf on bones m a manore were 
made long before their nae was eztansiTely 
adopted, and these, in general, were not 
attended with a very favourable result, 
in oonsequenee of the bones not being 
broken into sui&ciently small pieces, or being 
pot npon the land in too fresh a state. But 
iinee mills hare been erected to crush them 
to a small sise, and the proper use of them 
bae been aeeertained, the advantage of this 
manore in distant and uncnltiTated spots, 
where the oarriage of common stable or yard 
manore would hare been too expensire, and 
where it ooold not be made for want of food 
for eattle b incalculable. Bj means of bones, 
large traots of barren sands and heaths have 
been converted into fertile fields. 

The bruising or grinding of bones soon 
beeame a distinct business. Thej were 
broken into different sixes, accordingly called 
ea0& ioflMV, hatf inch bonetf and dtut. Most 
of the bones procured from London and the 
mannfaetoring towns have undergone the 
proesse of boilmg, by which the oil and a 
great part of the gelatine which they contain 
nsver oeeo extracted. The bones imported 
iirtm floolh Amerios have been homed, and 



are properly bone-ash, the mineral part alone 
remaining. 

At first sight we ihonld be led to imagine, 
that baring lost much of the rich animal 
matter which they contained, they woold be 
proportionably less effective in the soil. This 
nowever does not seem to be the case from 
the oomparatire experiments made with 
bones which hare been subjected to either 
burning or boiling, and those which are 
qnire fresh. All those who hate used bonee 
extensively report that little difference can 
be observed between them ; some even give 
the preference to those from which the glue 
has been extracted.' But glue forms excellent 
manure. How is this to be explained f It 
appears, from the result o{ many experi- 
ments, that bonee do not furnish much 
nourishment to the roots of plants until they 
hare undergone a eertain degree of decom- 
position. The fat and the gelatine, being 
mtimately blended with the bony matter, 
and contained in cavities or oells, may re- 
main a long time in the earth without 
decomposition. As a proof of this, it has 
been found that bones which had lain in the 
earth for many centuries, on spots where 
ancient battles were fought, aiSbrded, on 
analviis, nearly as much gelatinous matter 
by the* abstraction of the earthy partii as 
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Irrah bonw would hare cUhu*. Bona* anA- 
IjTMd by Fonroroj and Yauquelin were found 

to OOMltt of— 

Partf. 
Solid oartibmr», gelsloM, and oil ... 61 

^ofphalt of uma ... ... 87*7 

Oarbraate of lime ••• ... 10 

Pboiphate of magnesia ... ... 1*8 



1000 

The more reeenfc aoalyies of the bonee of 
the iheep and ox bj Beraelius and oshere 
are at follow :— 

niomion. Benelittt. 

Ilflumoflleamof 



Orrnnio matter 

^ombu0tible]| ... 

PlMMphafee of lime 

Carbonate of lime 



ICagueua •.• 

Soda talta 
Potash 

Fluoride of oal- 
eiuni •«• 



Sheep. Oz. Bones of Ox. 



483 

60*6 

4*6 



0.9 
0-8 
0^ 



4S-5 

46-a 

61 



0^ 

o-a 

01 



66 46 
886 

Phosphate of 
Magnesia. 
8*06 
8-46 



8-00 



80*8 1008 10000 



It is ohTions from these that bones must 
▼ary greatly, according to their age and other 
ciroumstunoes. 

It would seem, then, that the great effeot 
of bones, as a manure, must de^rad on the 
phosphate of lime ; and the eifeot of bone- 
ashes seems to strengthen this opinion. As to 
the boiled bones, the more the bone has under- 
foiia fermentation, the more soluble its gela- 
tine will be. In its fresh state it is onlj soluble 
in f err warm water, and the oil repels mois- 
jtuie. This aooounts for the seeming anomaly 
of tlie snperioriiUr of boiled bones ; they hare 
lui^r^ona a fermentatioiL llie residue, 
although not deprived of ,all its animal 
matter, is muoh man porous, and will imbibe 
and retain moisture in its pores. The food 
of the planto ia here veady piepared and 
disadlTed, and kept in store without being 
in danger of being washed through a porous 
aotl or etaporatod by the heat. All parte of 
the bone oontribute ultimately to tlie fertility 
of the soiL Ite gelatinous ixA fatty parts, 
ttiough a proteoiion to the bone agalust the 
destruotif e action of air and rain-watar» are 
themseUes ukimately liable to deoomposi- 
tion, and yield by that prooess soluble pro- 
doete avwilable £i>r tha food of plante. It 
ia in this £Mt that the value of eren fresh 
bones aa manure liea. The explanation of 
the greater yalue of boues boiled and eren 
burned, and of bonee reduoed to powder for 
manure, Uee in the fiiot that this gelatinous 
and iitty envelope, though shortly beeomiug 
ntlisad itoall, is in the meantime a hind- 
»anoe to the action of those atmospherio 
aolvente whiab woald rednoe the miuexal 
^aii of tha bona to % sohibla oon^Utioo* 



It IB asoertained that the effect of 
bones on the crop is much increased when 
they have been preriously mixed in heaps, 
with ashes, burnt clay, or light loam, or 
made into a compost with the dung of ani- 
mals, and with regetoble subtances. In this 
ease, the freeh bones will evidently be much 
more adTantsgeous than those which hare 
been boiled ; lor the fermentation will 
extract and decompose the oil and a great 
partof the gelatine, which, mixed with the 
other ingrediente of the compost, will much 
enrich them ) while the bony residue will be 
in the same state as it would have been if 
the bones had eome from the boiling-house. 

While the gelatinous partof bone undoubt- 
edly yields by its decomposition Tsluable 
fertilising substenoes, it is to the mineral part 
of the material — ^the phosphate of lime, or 
rather its phospherie acid, which it contains 
—that its fisrtilising action b mainly dne. 
Every process, therefore, which has increased 
either the solubility or the liability to solution 
of this part of the manure, has increased the 
rapidity and immediate effect of ite applica- 
tion. By redueing bonee to powder you in- 
orease their liability to salntion, for yon there- 
by increase the sur&oe wetted by the rain- 
water. Bain-water contains carbonic aoid, 
and bT this add the phosphateof lime acqoiree 
asolnble f>rm, ana is nittmatoly presented 
liquid to the absorbent roote of plants. 

But thia solubility can be eonferred npon 
it directly. It was Baron Liebig who sug- 
gested that n similar process to that by which 
soluble phosphoric acid is obtained from bones 
in the prooess of manulsoturing phosphorus, 
might be available in the manufacture of a 
Taluahle manure. If sulphuric acid be added 
to bone-dust, the latter becomes to some extent 
decomposed. A portion of its lime is taken 
from the phosphate of lime in the bone, and 
onites with the sulphuric arid ; the phosphoric 
acid of that porlaon of the phosphate which 
has been decomposed, unites with the portion 
of phosphate which has been left undisturbed, 
and forms a superphosphate; and this is 
soluble in water. It is the proportion of the 
resultant manure which is thus rendered 
soluble that ia the measure of the immediate 
energy and yalne of tlie so-called " super* 
phosphate," which is thus prepared for sale 
and use. Bvery manure-maker now prepares 
a superphosphate— and a good manure of the 
kind should contain at leaet 16 per cent, or 
more of the solnhle superphosphate* and 15 
per cent, of the neutral, or natural bone 
phospliate, together with a smaU proportion of 
ammonia, resulting from the gelatinous part 
of the bone-dust. Where the mtaeral phos- 
phate of lime, coprolite, or apatite, ia used in 
the manufisotore, the neutral phosphate left 
unacted on by the acid is useless as a manure. 
Wliere bone-dust ia the source employed of 
the phosphate of lime, then of course, that 
pomm laCb enacted oo» vsteinisg ite Mitiiial 
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cellular itnictnre, is still liable to the natural 
influence of atmnspherio solrents, and will 
continue gradually to dissoUe and yield food 
for plants. In both cas^s, hower^r, it is the 
qnantitj already reduced to a soluble state, 
which is the meaaure of the immediate ralue 
of the fertiliaer. Tliis effect is not due to 
any power which the manure has thus ac- 
quired of at once entering the roots of plants, 
because the immediate efiTeot of the contact 
of a soluble superphosphate with the earths 
present in the soil, is to cause it to resume 
tfct original condition of neutral, and therefore 



comparatiyely insoluble phosphate of lime. 
Haying, howerer, once been in a stnte of 
solution, it retains in its precipitated state, a 
condition of so much fln(»r division than any 
mechanical means could give it, that the 
superphosphate is as rapid in its action on the 
crops to which it is applied, aa if it retained 
its solubility throughout. 

A good superphosphate as now manufae- 
tured ought to contain 18 to 20 por cent, of 
the soluble phosphate, and 10 to 15 of the 
neutral phosphnte, and from 1| to 2 per 
cent, of ammonia. — JSngUth CifclopiBdia, 



Paring and Burning. 



This operation consists in cutting a thin 
slice from the surface of land which is 
orergrpwn with grass, heath, fern, or any 
other plants which form a sward by the 
matting together of their roots. The 
eods are allowed to dry in the sun to a 
certain degree, after which they are arranged 
in heaps, and burnt slowly, without flame or 
Tiolent heat. The result is a mixture of burnt 
cartli, charred Tegetable fibre, and the ashes 
of that part which is entirely consumed. 

The object of this operation is two>fold ; 
flrst, to kill insects and destroy useless or 
noxious weeds completely ; and, secondly, to 
obtain a powerful manure, impregnated with 
alkaline nits and carbonaceous mutter, which 
experience has shown to be a Teiy powerful 
promoter of regetation. 

Paring and burning the surface is an almost 
inTariable preliminary in the oonrerting of 
waste lands to tillage ; and where these lands 
are in a state of nature, overrun with wild 
plants which cannot be easily brought to decay 
py rimply burying them in the ground, burn- 
ing is tne readiest and most effectual mode of 
destroying them. In this case the practice is 
imiTenal^ recommended and approved of. 

Bat it is not only in the reclaiming ot waste 
landa, and bringing them into onltiyation, 
that paring and burning the surface is prac- 
tised. Ttw fertility produced by the ashes, 
which ie proved by the luxuriance of the 
▼egetation in the first crop, has induced many 
to repeat this process so of^en, as materially 
to eviaost the soil, and induce partial steri- 
lity. Hence the practice has been recom- 
mended on the one hand, and strongly re- 
probated on the other. 

When we oome to spply to the subject the 
test of experience, and reason correctly on the 
hdtm wluch are presented to ns by the 
abettors of the practice and its adversaries, 
we shall find that the advantages and disad- 
Tantagee arise chiefiy from the circumstances 
under which the operation is carried on. But 
it maj be neoeisary to an impartial examina- 
tion of the snbjeet, to inquire into the changes 
prodnoed on the sabstances subjected to the 
proeeea of bonuogi when it if done with due 
piMMitiona. 



In burning vegetable matter in an open 
fire, the whole of the carbon is converted into 
carbonic acid and flies off, leaving only some 
light ashes containing the earthy matter and 
the salts which the fire could not diisipate. 
These are no doubt very powerful agents in 
promoting vegetation, when they are added 
to any soil ; but they are obtained at a very 
grant expense of vegetable matter, which by 
its decomposition in the earth might also 
have afforided food for vegetation. If the 
earth which is burnt with £e sods is of a 
cold clayey nature, the fire will change it into 
a kind of sand, or brick dust, which is in- 
soluble in water, and corrects the too great 
tenacity of clays, by converting them more 
or less into loams. This is so well known, 
that clay is often dug out of the subsoil to 
be partially burnt. But in addition to the 
many mechanical effects of heat on clay, 
there are certain chemical results of grent ad- 
vantage to fertility. Wlien not burned to 
excess the alkaline ingredients of clays be- 
come more soluble when they are exposed to 
heat, and no doubt some of the beneficial 
effects of clay burning are due to the greater 
quantity of soluble alkaline matter which is 
then made available : and on stiff clay soils 
therefore there is a double advantage in 
paring and burning that of the vegetable 
ashes and of the burnt clay. 

Burning clay soils is in £Mt something 
analogous to liming. Lime dissolves the 
vegetable matter and sets free the alkalies, 
and it enables the detached elements to enter 
into new combinations ; but if no new vege- 
table matter be added to restore what is 
exhausted by vegetatioa, liming, as well as 
paring and burnmg, is detrimental in the 
end. Many experienced farmers pare and 
bum the soil on the edges of their ditches 
and on the banks on which the hedges grow, 
because they thereby exterminate many rank 
weeds ; and the burnt earth mixed with 
farmyard dung makes an admirable compost. 
Here the burnt earth acts as an abtorbent, 
and no doubt attracts many of the volatile 
parts of the manure, which are produced by 
the deoomposition of animal and vegetable 
matter in it. Paring and burning therefore 
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•bonld be joiiMd to nunoring, if a powerful 
And immediate effect is desired withoat 
ezliAusiini; the soil ; and in tliis case we do 
not hesitate to recommend it on nil cold claj 
soils where rank weeds am apt to sprint; np, 
and oosrve grasses take the plsre of the 
better sorts which hare been town. The 
proper time to pare and burn is et idently 
aflter the land has lain in grass for several 
jears, and is broken up for tillaee. The 
surface should be pared thin; about two 
inches is the extreme thickness allowable for 
the sod if the soil is very sliif and poor, and 
as thin as possible in a better soiL The sods 
should be moderatelj dried, and th«n arraneed 
into small heaps with a hollow in the middle 
to hold heath or bushes to kindle the fire. 
When it has fairly established itself, all the 
apertures should be oarefnllj closed. Where- 
ver any fire breaks out, a fresh sod should 
be immediatelj put oyer it ; a heap contain- 
ing a small cart-load of sods should be 
smouldering for soTeral dajs without going 
out, eyen if it rains hard. If the fire is too 
brisk, the earth will form hard lumps, and 
eyen ? itrify j but otherwise it comes out in 
the form of a fine powder, in which evident 
marks of charcoal appear. If this is of a 
fine red colour, it is a good sign ; for the iron 
in the earth has been conyerted into a perox- 
ide, which is perfectly innocent in its effects 
on yegetation, whereas all the saline impreg- 
nations of iron are more or less hurtful. It 
IB better to bum the sods in large than in 
imall heaps ; for the more the fire is smo- 
thered, the better the ashes. 

So great a quantity of ashes is sometimes 
pn>du4'ed as to admit of a portion being 
carried off or used to manure another field. 
Am this is evidently robbing the field where 
the operation has been carried on, an equi- 
valent quantity of manure should be brought 
in ezobange. Perhaps the roost advantageous 
mode of using the ashes is to spread them 
in the drilb where tlie seed is to be sown, 
after a portion of dung has been buried under 
them. In this manner the ashes from one 
acre of lend pared and burnt, tcigether with 
ten or twelve cart-loads of good duap, and a 
hiilf dressiiig of superphosphate of lime, will 
manure two acres. 

Lime may be used at the same time with 
the ashes, and will increase their eff»ct. pro- 
vided some vegetable undeeayed matter 
remains in the soil alter paring; but lime 
will tend to exhaust this ; and if, in conse- 
quence of limine, a few good crops are ob- 
tained at first, the soil will be so exhausted 
as to be of little value afterwards. This is 
the abuse of the practice, which has caused 
it to come into disrepute. It would be a 
great waste to bum the surface of a rich piece 
of gress-land where the plants growing in it 
are tender and succulent, and would readily 
rot on being ploughed under ; in such case 
a modarate application of liuie would have a 



much better effect. This kind of land will 
produce good crops without any manure, and 
continue fertile for many jears if judicioualy 
cultivated. To pare and bum rich land is 
wasteful, and can never be recommended. 
It is only on poor land which has not 
strength to produce a crop, and of which the 
texture requires to be improred and its powers 
stimulated, that paring and burning is advan- 
tageous. 

Many tracts of waste land might be 
broueht into cultivation by means of paring 
and burning, which without it would never 
repay the labour required. Where the soil is 
inclined to peat, this operation and abundant 
limine are the indispensable preliminaries of 
cultivation. The ashes and the lime will pro- 
duce yegetation and food for animals. These 
will produce dung to supply what the vege- 
tation abstracts, and to assist also in the fur- 
ther decomposition of the peaty matter, con- 
verting it .into vegetable mould. 

The partial paring and burning of the 
headlands of fields, for the purpose of mix- 
ing the ashes and burnt earth with dung in a 
compost is a most excellent practice, and 
often superior to that of using the sods only, 
without burning them. Tliese sods contain 
innumerable seeds of weeds, and eggs or 
maggots of insects, which are not destroyed 
by the fermentation of the heap, but on the 
contraiT are brought to life. The loss of a por- 
tion of vegetable matter in the burning is 
amply compensated by the destruotioB of 
these enemies o{ the future crops. 

It now only remains to taks notice of the 
soils and situations where paring and burning 
cannot be recommended. Wherever the sou 
is veiy loose from a great proportion of sili- 
cious sand in its composition, and is held 
together chiefly by the slender roots which 
run through it, the burning would destroy 
the whole of the vegetable matter; and 
the residue would be a mere barren silioious 
sand, much worse and more porous than ife 
was when held together by the roots. The 
only way to bring such soils into cultivation 
is to put clay or marl on them, and to foroe 
vegetation by meana of liquid and other 
manures, consolidating them by every means 
applicable, so that they may retain moisture, 
and that the manure may not be washed 
through by the rains. Such soils may be 
improved, but they are tlie most ungvatefal 
o{ any ; and it is only necessity and indefati- 
gable industry which can make them piodnoe 
any crops. 

On the whole, the operation of pering and 
burning, when judiciously applied and pro- 
perly performed, is a most sxoellent and 
cheap improfement of dry soils, and it wiU 
never diminish their fertility, if thej are 
properly cultivated and manured, but on the 
contrary it will improve their quality mnd 
teztnre, and make them iDore pmlootivaw— 
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On the Necessity for the Introduction of Artificial 

Manuring in Tea Cultivation. 



By Charlks E. M. 

Agbioitltubal chemistry is as jet 
but in its infancy ; it is, however, a 
giant infant, and one which since its 
birth has been growing with remark- 
able rapidity, and evermore indisput- 
ably asserting its importance. 

As in the case of ail infant sciences, 
its nurture has not been entirely free 
from errors of conception, and conse- 
quently of management, on the part 
of its foster parents ; but the present 
century, which is now approaching an 
honorable close, has raised up for it 
many and able guardians, who have 
detected and rectified the mistakes of 
their predecessors, and, at the same 
time, have not failed to profit by their 
experience and its deductions, where- 
ever the latter have been proved to 
be sound. 

Into such a brief space as I must 
necessarily condense this article, it 
would be impossible to give any 
adequate account of the rise and 
progress of agricultural chemistry, 
and I, therefore, propose to confine 
myself to an outline of the leading 
facts bearing upon the ordinary routine 
of planting, which have, by its assis- 
tance, been broaght to light. 

All planters are aware that the 
plant is anchored in the soil, and that 
by its roots it withdraws from thence 
the nutriment essential to its growth 
and development; few however are 
able folly to appreciate the character 
of such nutriment, the extent of its 
natural supply in the soil, and the 
intricate processes by which the 
insoluble portions are rendered avail- 
able for absorption by the roots ; and 
hence we often see men, who are other- 
wise good and thoroughly practical 
plantm, meeting with severe reverses 
through their inability to comprehend 
and to eope with the great question 
of pbnt-food. 

A vegetable is composed — as in- 
deed are all organisms— >of two great 
classe s of constituents; namely, the 
wota^e, or those eliminated by com- 
; and the ash, or mineral, 
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which remain after total ignition. A 
portion of the volatile, as well as the 
whole of the ash constituents, being 
derived from the soil* it is highly 
important, and indeed absolutelr 
essential, that it should contain suffi- 
cient of them to afford an ample 
supply of food for the plants for 
whose sake it is cultivated. In the 
case of land continually under crop 
and unmanured, there must be some 
limit to the supply it can yield, for in 
the portion of the crop which we 
remove, we take away from the soil 
an amount of the available ash consti- 
tuents, which in time tends seriously 
to impoverish it. We cannot, therefore, 
consider the soil as a mine of vast and 
inexhaustible riches: and bv the wU^ 
in this instance, I mean such part of 
it as is available to the roots of the 
plants ; so if we wish it to retain its 
pristine fertility, we must return to 
it in another form, the valuable potash, 
phosphorus, and nitrogen, which are 
contained in the crops which we are 
incessantly removing. 

Take, for instance, the case of a 
tea-garden of say twenty years' stand- 
ing, and calculate the amount of valu- 
able mineral matter which has been 
removed from the soil in the leaf 
which has been plucked during this 
period. Let us suppose that the soil 
was originally one of great natural 
fertility, and let us estimate the yield 
per annum at five maunds per acre. 
The total amount of tea made will 
thus be 5 X 20= 100 maunds per acre 
in the twenty years. Now since the 
amount of ash in Black tea (as found 
by Professor Wolff and Enop) reaches 
6 per cent., we can easily see that for 
every 100 maunds of tea, the soil is 
impoverished to the extent of 6 maunds 
for the mineral portion alone of the 
leaf removed. On some gardens where 
proper attention is not paid to the 
management, large quantities of the 
prunings of the bushes are removed 
by the coolies for use as fuel, thus 
rendering the drain upon the laud 
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perfectly ruinous to its permanent 
fertility : on other estates where seed 
is gathered as well as leaf, the exhaus- 
tive process goes on with wonderful 
rapidity; for it must be borne in 
mind that at the time of the gathering 
of the seed, all the most valuable 
mineral matter which has been collect- 
ed by the plant, will be found stored 
up in its cotyledons and embryo. 

The soil we must regard as a complex 
mixture of a very large amount of 
mineral matter, which can never be 
of any use to plants (further than 
that it affords them an anchorage,) 
together with a small amount of actual 
plant-food, some of which is at 
once available for absorption by the 
roots of vegetation, while by far the 
greater part exists in an insoluble 
condition, requiring time, and the 
various operations of Nature, to render 
it of any service to the plant: and 
when we consider that after all the 
real amount of plant-food in the soil 
is so very limited that some very 
fertile sands contain when dry 85 per 
cent, of silica, which is utterly useless 
both now and for ever as a plant-food, 
and that much of the reid manurial 
matter, such as lime and soda, exists 
in larger proportions than are abso- 
lutely essential to plant nutrition, 
while the most useful constituents, 
which we are so constantly removing 
in large quantities, exist but in very 
small proportions in the soil, we shall, 
I feel assured, be compelled to admit 
the necessity of manuring in the 
cultivation of tea. 

There is then a point at which the 
natural wealth of that portion of the 
soil accessible to the roots of the tea- 
plant will fail us ; and few planters, 
in districts where tea has been long 
under cultivation, need go far to find 
gardens the yield of which is annually 
decreasing through exhaustion of the 
food essential to the growth and 
production of the leaves of the tea- 
bushes. 

Let us now briefly consider the 
elements which compose both the ash, 
and also the volatile portion of every 
vegetable. 



The elements which are set free 
and escape into the air on burning 
the plant, are. Carbon^ Hydrogen^ 
Nitrogen^ and Oxygen^ with perhaps a 
little Sulphur and Fhoiphorui. Of 
these elements carbon, sulphur, and 
phosphorus, while in their free or 
uncombined state, are all solids ; 
hydrogen, oxygen, and nitrogen being 
gases: two of the latter, namely, 
oxygen and nitrogen together with a 
little water vapour and a small 
quantity of a gas called earhon^dioxide 
(a compound of carbon with oxygen) 
forming the principal portion of the 
air which we breathe. Other gases 
are present in the atmosphere, but 
their quantity is so inconsiderable, and 
the part which all but one plays in the 
function of vegetable nutrition so 
unimportant, that I shall here only 
mention the important one, which is 
Ammonia. 

The gas mentioned above, cm. 
carbon -dioxide, is essential to the for- 
mation of the vegetable structure, as 
it supplies to the plant the Carbon 
which forms so considerable a portion 
of its total weight. By the ' Siomatd* 
or mouths, distributed over the surface 
of their leaves — chiefly upon the un- 
der-side, — plants absorb this carbon- 
dioxide, which is formed in large 
quantities by the respiration of ani- 
mals, and when organic matter decays, 
or is burnt, in air ; and decomposing 
it by virtue of their Chlorophyll or 
green-colouring matter, they retain and 
store up the Carbon in their structure, 
and eliminate the Oxygen^ thus puri- 
fying the air which is defiled by the 
breath of animals. Iron being essen- 
tial to the formation of chlorophyll, 
without iron this action cannot take 
place ; and therefore, without it, the 
higher orders of plants are unable to 
exist. 

Of the other elements which are lost 
upon burning. Nitrogen is the most 
important. We have already consider- 
ed the method in which the plant 
assimilates its Carbon^ as well as the 
source whence it is chiefly derived : let 
us now briefly refer to that other all- 
important gaseous element, t^., y»^ro- 
gen. 
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During tbanderstormay the elec- 
trical diBturbance of the atmosphere 
causes a small amount of its nitrogen 
to unite with hydrogen, in the pro- 
portion of one part of the former to 
three of the latter, thus forming the 
compound which we call Ammonia. 
JSUrio Acid is, under the same at- 
mospheric disturbances, generated by 
the coalition of nitrogen with oxy- 
gen.— one part of the former to three 
of the latter being requisite to form 
this compound gas : now the rain- 
water, having dissolved these gases, 
carries them down with it into the 
soil which, by its absorptive properties, 
catches and retains them, uniting the 
nitric acid with its solid elements so 
as to form fixed compounds called 
NitraieM and Hitritea of soda, potash, 
etc ; while the ammonia is partly unit- 
ed with gaseous elements, as chlorine 
to form solid Ammonia-salU^ and partly 
remains entangled between the ulti- 
mate particles of the soil, which can, 
while in a fine state of division, per- 
form a function similar, though in a 
far less degree, to that exhibited by 
charcoal in the absorption and con- 
densation of gases. 

The ash constituents are very 
varied and numerous ; many of them 
appear to be never totally absent, and 
yet we cannot prove them to be essen- 
tial : we may however safely adopt 
Professor Johnson's view of the case, 
and conclude that Sodium, Chlorine, 
and Silicon, though never totally 
absent, if at all indispensable, are 
requisite in but a minute quantity for 
the requirements of ordinary crops,-* 
an exception in the case of plants of a 
maritime origin occurring in the favor 
of chlorine, which is by such a class re- 
quired in larger quantity for their full 
and healthy development. 

Iron we have already proved to be 
qoite indispensable. 

Potoisium, Calcium, Magnesium, and 
Su^ur are all essential ; of these, 
the two last occur partly in the ash, 
and partly in the portion eliminated 
by combustion. The elements Iron, 
OdUnum, and Magnesium are usually 
|Mreeent in more or less soluble salts 
m quite sufficient quantity in most 



soils ; but the very important PAo«- 
phoru9 and Potassium are not nearly 
so abundant in natural soils ; and 
therefore as each succeeding crop is 
annually exerting a great drain upon 
the limited supply of both these ele- 
ments, and also of the very important 
nitrogen mentioned above, and as the 
area accessible to the roots of the tea 
plants is but small, we must either 
return to the land in manure some 
part of the wealth of which we have 
robbed it, or be prepared to find, — 
what must inevitably be the case after 
a certain time, — that our land is 
annually decreasing in fertility, till we 
begin at last, though too late, to rea- 
lize the fact that a limit may be 
reached at which it will be but vain to 
expect any yield whatever : though 
happily such a consummation would 
not be effected under a great lapse 
of time, — so generous a provider is 
Nature ! 

The means by which we can most 
efficiently and economically supply 
those constituents which are most es- 
sential to plant-growth, and whose 
supply in the soil is so limited, should 
be determined by a well-planned se- 
ries of experiments. 

In a large town, such as Calcutta, 
considerable quantities of valuable 
manures, such as the waste of various 
manufactures, could be very cheaply 
obtained, filood, mixed with sawdust, 
which has been soaked in sulphuric 
acid, is a most valuable fertilizer : 
bones, the refuse of hides, horn, hoofs, 
etc., or others which, with vegetable 
wastes, such as oil-cakes, would be 
well worth the planter's while to 
secure, provided he had not to pay a 
heavy freight for conveying them to 
the tea-garden. The high rates 
charged by the Steamer Companies 
from Calcutta prove a most serious 
impediment to the importation from 
thence of any manures whatever, and 
nothing but co-operation among the 
planters can be brought to bear upon 
the question with any hope of reduc- 
ing the magnitude of this difficulty* 
Numbers of other valuable manures 
might be mentioned ; but their great 
price, even in Calcuttai seems to pre* 
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elude the possibility of their ever be- 
coming of general use in tea cultiva- 
tion, until at least experiment has 
proved that their employment can 
pay, and pay handsomely, iu spite of 
their original cost 

To the solution of so great a ques- 
tion as the one which we are at pre- 
sent considering, the co-operation of 
all planters of intelligent and liberal 
views — more especially upon poor and 
exhausted soils P — is necessary : let 
each one try, say, one or two inexpen- 
sive experiments upon a small scale, 
and lay his results before the rest 
througn the medium of this paper. 
In so doing let him state the locality 
in which he may be situated ; the 
character of the soil experimented 
upon ; the manures employed in his 
experiments, and their quantity per 
acre ; the amount of tea, in maunds, 
which the manured portion has yielded 
in the season, as well as the increase 
in yield by such manure over the 
average (if an old garden) of the two 
or three seasons previous to that in 
which the experiment is tried. These 
facts, when accompanied by the age of 
the garden, and the distance at which 
the bushes are planted, the cost of 



purchasing, carrying, and applying 
the manure, and the extent of the 
probable supply obtainable for the 
future, will, when set against the in- 
creased return in money- value per 
acre, give us a very fair idea as to its 
practicability or the reverse. To 
make the experiment perfect, an an- 
alysis of a sample of the soil, taken 
at the depth of eighteen inehee, 
should be obtained and published with 
the results. 

Some portions of the Indian tea 
districts have now been long under 
cultivation ; and in the history of 
every agrioultural country in which 
land has become too valuable to relin- 
quish, when exhausted or impover- 
ished by frequent cropping, there 
comes at last a time when we are 
obliged to call in science to our aid, 
if we wish to render its further culti- 
vation in the least degree profitable ; 
and to many tea gardens that day 
has already come. Let us then all 
co-operate in giving each other the 
benefit of our own individual experi- 
ences : and we cannot fail, one and all, 
to profit by the deductions which we 
shall draw therefrom. 



BLOOD MANURE. 

By C. E. R. Russxll, m.r.a.c. 



How to prepare blood for manure 
so as to fit it for storing in large 
Quantities without fear of its suffering 
decomposition. The best plan woulc^ 
1 think, be the following : — 

(1.) Having allowed the blood to 
ferment in a vat, add lime, and pass a 
jet of steam through the mixture : 
ammonia gas will be liberated ; and 
if this gas be passed over trays con- 
taining ^ sawdust saturated with 
Bulphuric acid, it will combine with the 
sulphuric acid to form the extremely 
valuable manurial salt termed sulphate 
of ammonia, or in chemical parlance, 
ammonium sulphate (N. H4) 2 S04. 

(2) The potash and nitrogen con- 
tained in the residue remaining in the 
vat will, if this residue be composted 



with lime, render the product a valii- 
able manure, which can be easily 
stored. 

Process No. 1 is that adopted in 
England in the manufacture of sul- 
phate of ammonia from gas water. In 
the purification also of coal gas, the 
passage of the gas over trays of 
sawdust and sulphuric acid removes 
the ammonia contained in it as an 
impurity, and forms sulphate of 
ammonia of the (in this case) waete 
product after its combination with the 
acid. 

Sulphate of ammonia is an extremely 
valuable salt: samples containing 
25 per cent, or one quarter of their 
total weight of ammonia, are valued 
at £20 per tou« Hence ammonia 
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pare is BuppositiUoiuily calculated aa 
poseesaing a market value of £80. 

Regarding the treatment of blood 
wiih a view to Us storage in eonsiderahle 
quantities without fear of undesirable 
consequences, I recommended the 
fixing of the contained ammonia by 
sulphuric acid on the one hand» and 
the formation of a compost with lime 
from the residue on the other. 

A highly nitrogenous manure such 
as blood should be applied but verV 
sparingly, and in combination with 
a good permanent mineral manure, 
or rather a manure whose efficieocy 
depends upon its mineral constituents, 
otherwise, if this be neglected, the 
plants will be stimulated to such an 
extent by the nitrogen as to enable 
them to withdraw from the soil within 
reach of their root so large a propor- 
^on of the contained soluble mineral 
plant-food as to exhaust it for the 
time being, and plants thus unduly 
stimulated, while showing extra- 
ordinary vigour for a short time, 
would soon die of starvation induced 
by their own hyperstimulations. A 
bodily strong man eompelled to 
constant brain*work would soon lose 
health were he to carefully avoid all 
food in which the element phosphorus 
occurs ; a man suffering from lock-jaw 
may be kept alive for a few days on 
brandy or upon port-wine, but unless 
followed up oy nitrogenous and car- 
bonaceous foods, the stimulant will 
soon cease to afford its fictitious 
strength when the natural waste of 
muscuUr tissue and of the heat and 
fuel-affording hydro-carbons is no 
longer made good as it is in health by 
the use of food containing these indis- 
pensables : so it is with plants ; you 
can stimulate them by nitrogenous 
foody only so far as you can afford 
them the extra amount of mineral 
matter which their increased growth 
wiU require : the balance must be 
retained ; and once you have increased 



the stature and vigour of a plant by 
the use of manure, you must either 
keep it up by regular application of 
necessary food, or else suffer it to 
relapse from a giant into a dwarf — 
poB»ibly at the sacrifice of its life. I 
do not mean to say that blood contains 
no mineral manurial matter, for its 
analysis shows, in dried blood from 
the ox, a percentage of some 4*4 per 
cent, of valuable ash constituents; 
still, the nitrogenous elements prepon- 
derate, and require dilution and back- 
ing up with strong permanent mineral 
plant-food. 

The whole question of tea manures 
is one requiring some years of careful 
and elaborate experiment and analysis 
to solve : proportions and intervals 
of application cannot be laid down at 
random from a cursory glance at the 
analysis of the ash of the plant. 

To use blood comparatively fresh, 
I should advise digging under cover 
trenches— say 8 feet deep, place at 
the bottom a layer six inches deep of 
half-burnt clay ; upon this a layer six 
inches deep of crushed oil-cake 
saturated with blood, alternating the 
layers of half-burnt clay and crushed 
oil-cake and blood until the pit is full ; 
upon the top place a layer one foot 
deep of half-burnt clay and charcoal 
covered by say two or three inches of 
clay ; any gas,— ammonia or ether— 
which may be evolved, will be absorb- 
ed by the charcoal and burnt day, 
as will any effluent liquid be caught 
by the bottom layer, and the mass if 
allowed to decompose will, when 
mixed with an equal bulk of cow-dung 
and half its bulk of crushed or half 
inch bones, form a rich and consider- 
ably permanent manure. The amount 
which should be applied to each 
mature bush, and the period at which 
the manure will require renewing, 
can only be ascertained by careful 
and accurate experiment during some 
years. 



Mineral Manures. 

In a recent number we promised mannre, and we now do so. The 
to refer again more fully to the ques- subject may be best treated by a 
tiqpi of the use of copperas as a general discussion of the nature and 
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properties of, aod necessities for, 
mineral manures. 

Pure mineral manures besides beine: 
expensive, are (if we except lime) 
not, as a rule, in much favour. And 
even lime is not recommended for soils 
that contain a large proportion of 
soluble vegetable matter. But lime, 
besides being itself a plant food, is 
intermediate in texture between clay 
and sand, and therefore useful in 
improving the mechanical character of 
either. Its chemical actions are 
manifold, and it is a most useful pre- 
parer of plant food bj oxidation. In 
England, where high farming prevails, 
liming is one of the operations 
looked upon as indispensable, and is 
allowed for on a change of tenancy 
as a permanent (till the end of the 
seventh year) improvement. 

The nitrates of soda and potash are 
frequently applied on poor lands, but 
they fihould never be applied to a 
perennial crop, unless in small quan- 
tity, and backed up by a good per- 
manent gradually-yielding manure 
such as crushed bones: were the 
latter point neglected, the nitrogen 
would stimulate the plant to such an 
extent at first as to render it capable 
of exhausting the soil of the soluble 
mineral constituents within its reach, 
and it would ere long die of starvation. 
It must be borne in mind, that nitrate 
of soda and nitrate of potash are not 
held by the soil, they must be taken 
up at once, or they are washed 
through the soil and lost. 

Tea soils in this country are not 
deficient of iron in their composition. 
Therefore, broadly speaking, it may 
be said that copperas would be use- 
less. Most soils contain quite suffi- 
cient iron for the use of any crop, 
but in case where deficiency might be 
suspected, an analysis of the soil 
would at once decide the quention. 
We have never known iron to be 
applied in any form in England. 
Some soils contain too much iron in 
the form of the lower oxides, which 
are very soluble, and therefore very 

Soisonous, but copperas would be 
ecidedly the least harmful on account 
of its comparative insolubility. In 



cases of soils poisoned by the presence 
of the lower oxides, further oxidation 
may be efiected by breaking up and 
exposing the soil to the atmosphere, 
and also by liming, and the soluble 
protoxide changed into the almost 
insoluble copperas. Notwithstanding 
the fact that iron is essential to plant 
life, f.tf., the higher forms of plant 
life, so abundantly is this element dis- 
tributed throughout nature that its 
application is never necessary, could 
do no good, and might, if applied in 
a soluble form, (for in excess ic acts as 
a plant poison) do great harm. The 
comparatiye insolubility of copperas 
would prevent the iron being absorb- 
ed by tne plants in more than minute 
degrees, and on this account only 
would it not act as a poison. An 
analysis of the most fertile tea soil 
known, an analysis of raw plucked 
leaf, and a few calculations, would 
show us exactly the constituents and 
the quantity per acre which we should 
have annually to apply to prevent the 
soil ever losing a fraction of its fer- 
tility. 

Salts of potassium^ phosphorus, and 
nitrogen, are the mineral constituents 
which are apt to be exhausted by fre- 
quent cropping. Occasionally where 
a special crop has been exerting a call 
upon some special constituent sjOTected 
by itself, others, such as magneeium 
and sulphur, may be too largely re- 
moved. The amount of the salts of 
potassium, phosphorus, and nitrogen, 
present in tne soil is very small, and 
the call upon them very great indeed. 

Mineral matter, as we know, does 
not exist in the atmosphere, and such 
proportion, therefore, as a plant re- 
quires, must be obtained from the soil. 
But the thing is to determine what 
proportion the soil lacks, and this can 
only be determined by analysis. 

The only reason for the application 
of mineral manure to the tea bush 
would be, perhaps, that the manure of 
the grass-fed cow, which is what is 
most generally used, does not contain 
a sufficiency of mineral matters. But 
the agricultural value of a manure is, 
it must be remembered, greatly in- 
creased by its solubility and its floe 
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State of division, permitting prompt 
assimilation with the soil. In this 
respect copperas conld not be used 
with advantage in its crude state. 
"Whether, if amalgamated with any 
other substance which would absorb 
it, and applied thus in a mixed and 
soluble form, it would affect the fla- 
vour of the tea, we cannot say, but 
should incline to the belief that it 
might : it would be worth while mak- 
ing the experiment on a few bushesi 
and watching the result. 

As we have said, the true secret of 
the value of manures is in relation to 
the special requirements of the par- 
ticular soil, i,e.f the supplying those 
constituents which it lacks. A man 
to be a successful agriculturist, (by 
the term agriculturist of course we 
include the tea planter), should 
possess a knowledge of soils and their 
mode of analysis. Too little atten- 
tion, we fear, is paid to this subject, 
and planters would do well to devole 
some of their leisure more generally 
to the study of practical chemistry as 
affecting soils. They would then be 
able to combine theory with practice, 
and to find the acceptable mean of 
the former. The scientific man is too 
often wedded to mere theory; the 
practical or unscientific man too often 
despises theory altogether. What is 
wanted is the requisite proportion of 
both. The best and simplest practi- 
cal analytical work that we know of 
is a little Book called Church's La- 
boratory Guide, and we would recom- 
mend everv planter to provide himself 
with it. Professor Johnston's Hand- 
book on the AnalvBis of Soils goes 
further into the subject, but is hardly 
suited to a beginner. 

A thoroughly fertile English soil 
analyzed was found to contain the 
following :— 



•• • 

{ 



1 Silica and land 

9 Alumixia 

8 Silioato of alumioA 
4 „ magnetia 

6 Orgmnie mattera 
e Carbonate of magnesia ... 

7 Carbonate of lime 

8 Sulphate of lime 

9 Phosphate of lime and 

magneiia ... 



64800 
6700 

Carbonic add. 
40*00 
9700 

8-SO 
69^ 

200 

4-60 



10 Potash salts ^. ... 200 

11 Soda salts ... ... 600 

12 Carbonate of iron or 

oxides ... ... 61 00 

18 Manganese and iodine ... 1*00 

14 Loss during analjsis ... 14*00 

Of these constituents Nos, 4, 8, 9, 
10, and 11, are as a rule found greatly 
deficient in Indian soils, and they re- 
quire to be supplied as far as possi- 
ble; but the indiscriminate use of 
manure is too often mere waste, be- 
cause the particular ingredients 
necessary to constitute a fertile soil 
are not taken into account 

It would, we think, in the long run, 
pay well were a larger numl^r of 
cattle kept on tea gardens for the sake 
of manure. Sheep and goat drop- 
pings—especially in the matter of 
sheep— are most valuable, but suffici- 
ent care must be taken to collect the 
manure, and keep it under cover — a 
precaution much neglected. 

Of all natural manures none is so 
complete, ie,, so general a fertilizer, 
as that formed from the mixture of 
the dung of all the farm flocks : cattle 
dung is very dilute, horse dung very 
hot, sheep dung very concentrated and 
rich, and pigs' dung very rich : the 
whole mixed, and carefully stored 
where rain cannot fall upon it, and 
where it is not too much exposed to 
the atmosphere to lose by evolution 
of gases from a large surface, forms 
the best and most easily assimilatea 
fertilizer. 

The difficulty in the hills is that a 
sufficiency of grass land is seldom 
obtainable ; but it must be borne in 
mind that the manure of the stall-fed 
animal is so much richer in essential 
properties than that of grass-fed 
cattle that the extra expense is fully 
compensated for in the character of 
the yield obtainable ; and where hhoota 
is so easily culturable, the difficulty as 
regards insufficiency of pasturage may, 
in many cases, be readily and even 
advantageously overcome.— in Jtaii 
Tea Gazette. 



A OONTBHPOBABT took oooMion s few 
weeks ago to comment upon the *'non« 
•oientifio" treatment of the above artids on 

25 



TEA CULTIVATION. 



( 194 ) 



MANURB FOR TEA LANDS. 



iiiiueral manures. Regarding ibe oriticism 
we would make the following rofnarkf : — 

Copperas is practically insoluble in water. 
In the Indian Tea Oaxette of December 4th, 
its employment was prored to be useless, and 
was not adrooated, and the question would 
nerer have been mooted at all ezoept in 
answer to a direct enquiry regarding it from 
a ciorrespondent. Copperas was stated to be 
less prejudicial to plant life on account of 
its oomparatiye insolubility than are the low 
oxides of iron, which are yery soluble, and 
iherefore poisonous to regetable life. 

A Saii is a solid combination of a basio, 
'with an acid or non-metallio element. The 
salts are referred to the basic, and not to the 
acid element : hence the term " Salt* of 
yUrogen and Fkoephonuf* was chemically 
incorrect. Still from the context it must 
ha/e been perfectly evident to any who read 
the article under notice in any other spirit 



than that shown by a desire to discoter a 
fault, (or a slip of the pen that might be 
construed into a fault), that the meaning 
intended to be oonreyed was — ** Salts form- 
ed by the combination of the acids of 
phosphorus and nitrogieii with baaes :" the 
greater stress intended to be laid upon the 
manurial importance in combination of these 
two non-metallic and most raluable elements 
baring unwittingly sacrificed strict technica- 
lity on the altars of lucidity and brerity. 

In no place was nitrogen spoken of as a 
mineral, though natural salts formed by Uie 
ooiHbtniition of nitric add with a base are 
minerals. It would be as reasonable to deny 
that natural iron ore <t.e., the comtnonest 
form of it, vu,, oxide of iron) is a mineral on 
account of its contHining oxygen, which is a 
gas, as it is to take ezo^pUon and to carii at 
the connection in which it is spoken of in tli* 
article under notice. 
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A ''Novice in Tea," writing to the 
" JEnglishmarif" says r— 

Every one interested in tea should be 
obliged to you for the articles and 
oommunications which have appeared in 
^onr paper relating to manure ; and as you 
invite dlscuseion on this very important 
subject, will yon allow me to add a few 
facts in connection therewith, which I had 
acquired for my own gaidanoe, and which 
perhaps may prove of service to some of 
your readers P I am not a ohemist ; conse- 
quently my remarks will be more practical 
taan scientific, and no doubt occasionally 
inaccurate and open to criticism. I believe, 
however, I am not far wrong in the follow- 
ing particulars, vix, : — jTirst, as to what 
soils consist of ; second, as to what the 
plant takes out of the soil ; third, what are 
the constituents of Indian tea leaves, 
manufactured tea, tea extract, spent leaves, 
and tea ashes ; fourth, what should be done 
to replace tbe substances removed from the 
•oil. 

All soils consist of organic and inorganic 
bodies : the latter, the earthy and stony 
substances ; the former, aninial and vege- 
table matters. As a rule, soils contain but 
a small percentage of vegetable or other 
organic matter, from three to ten per cent 
only, — tbe proportion being easilv ascer- 
tained by placing a sample of soil over a 
strong fire, when the organic portion will 
be more or less readily burnt away, while 
the residue will represent the inorganic 
percentage, which is fixed and permanent 
in the fire. 

The best toil for tea is a strong hnmua 
soil, full of organic mattefi proviUed it be 



friable— that is to say, contain thirty per 
cent, or so of sand. Such soils, however^ 
are scarce, and the bulk of land taken up 
now-a*days for tea is a light loam, contain- 
ing plenty of sand, with more or less of 
day, carbonate of lime, potash, magnesia, 
and oxide of iron ; while the richer it is in 
organic matter the better for the growth of 
the plant. Clayey soils, containing litda or 
no lime, and marly or calcareous soiU, con- 
taining lime in excess, are uusuitabla for 
tea. 

Clay can, with difficulty, and only at 
heavy expense, be brought to grow tern ; 
sand, on the other hand, with but moderato 
manuring, can be made a fair fieldiBg aoiL 
The following rough analysis of soils oa« 
be undertaken by any one, as the teats em- 
ployed are of the simplest. I believe the 
information appeared originally in a work 
published in Madras some years ago, but I 
am not certain of this. X merely copy 
tbe tests for the benefit of your rcMers aa 
I find them in my note-booic, and oan add 
that I have proved them most efiicieat. Of 
course they are not scientifically exact, bat 
do well enough for all practical purpoees ; 
and any planter can tell by their ose 
whether the ingredients referred to are in 
bis soil. A more accurate analysis wonld 
have to be made by an experienoed oheasist. 
The tests I refer to are as follows ^-« 

Is^.— >Weigh a given portion of soil; 
heat it, and dry it The loss is water. 

2ind, — Bum whatever remains The loss 
is chiefly vegetable matter. 

drd. — Add hydrochloric acid to the 
residue. Thus the quantity of lime may 
be determined, its presence being indicated 
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by •fferveectnoe ; mid the longer it oon- 
tioaet. tb» richer the soil in lime. 

4<^'*«-Wath a freeh portion of goil to 
determine the quantity of insoluble sili- 
oions Band. 

5M. — To determine the presence of humio 
Reid, diseolTS a little common soda in 
water, add some of the soil thereto (pre?i* 
OQsly reduced to apuWnrentform), and ^ve 
it a n^d boil. Pour the solution into a 
glass and let it settle, and then pour off the 
coloured solution without any sediment 
into another glass. If vinegar, or diluted 
bydrooblorio acid be added to the dear 
brown or brownish coloured liquid, brown 
flecks will fall, which are humic acid. 
5191 bs. of carbon and 271bs. of water form 
OSIbs. of humie acid. All black and dark 
coloured soils are rich in this fertilising 
Bubstaoce; poor soils contain little, and 
•andr soils absolutely none. 

6<a.— To determine the presence of phos- 
phate of lime or bone eartn, weigh out 200 
grains of soil and place it in a glass* pour- 
ing half an ounce of diluted hydrochloric 
acid over it. Stir and mix with a glass 
rod, and allow it to stand for thirty hours 
after which add half an ounce of distilled 
water. 8tir as before, and ran through 
filtering paper. If to this clear solution 
liquid ammonia be added, a pale amber- 
coloured liquid will float, like oil on water, 
on its surface. This is phosphate of lime 
in solution, and it may be precipitated by 
farther additions of liquor ammonia. 

7tk, — For iron, treat the soil as before 
with the acid, and to the filtered solution 
add a grain or two of prussiate of potash. 
Stir as before, and in a few minutes the so- 
lution will become of a beautiful blue colour, 
owing to the presence of iron in the toil. 

8<A.— To ascertain the presence of nitrate 
of potash, or saltpetre, boil 500 grains of 
soil in two ounces of distilled water. When 
cold, run through filtering paper. Eva- 
porate this cleared solution (over sand, or 
water, as most convenient) till reduced to 
a teaspoonful. In it dip a slip of unglaxed 
paper (the margin of a newspaoer will 
supply the material needed) and dry it in 
the snn. If nitre be present, this slip of 

Eiper on being fired will behave exactly 
ke touch paper. 

Vnth the use then of one or two wine- 
glasses, a little blotting or filtering paper, 
sad a few simple tests to be found in his 
medicine chest, a planter should be able to 
form a pretty fair estimate of his soil with- 
out trenbling an analyst. Where distilled 
Water ia not prooorable, good clear water, 
bailed and passed through a filter, will 
Answer the purpose nearly w well. 
We have now .to see what the plant takee 



out of the soil. I have mentioned above 
that soils contain but a small percentage of 
organic matter ; plants on the other hand 
contain much organic and little inorganic 
or mineral mattir This organic or com- 
bustible matter in plants is composed 
almost exclusively of carbon, hydrogen, 
oxygen, and minute portions of sulphur 
and phosphorus, — being in the proportion 
of about 60 per cent, of carbon. SiS per cent, 
of oxygen, 6 per cent, of hydrogen. 4 per 
cent, of nitrogen, 2 per cent, of sulphur— 
with traces of iron, phosphorus, and man- 
ganese, which elements are supplied in the 
way of food by the atmosphere through 
the leaves, and to a lens extent by the soil 
through the roots. Tbus carbon is supplied 
to the plant from the air in the shape of 
carbonic acid, and in a small proportion 
only from soluble compounds, such as 
humic and ulmic acids, existing in the soil ; 
its hydrogen and oxygen are derived from 
water ; its nitrogen from ammonia, nitrio 
aeid, and other soluble nitrogenous sub- 
stances partly washed down by rain, from 
the air, and partly natural to the soil ; and 
its sulphur and phosphorus from sulphurio 
and phosphoric acids. The green leaves of 
the plant are constantly absorbing carbonic 
acid and rejecting oxygen by day ;^ they 
absorb oxygen and reject carbonic acid by 
night, retaining a considerable part of the 
latter as food. Decaying vegetable matter, 
on the other hand, reacts all its carbonic 
acids day and night, and that which would 
be food for the living plant is thrown off 
as poison by the dead plant. Soils contain- 
ing much vegetable matter are thus full of 
carbonic acid, as those containing animal 
substances abound in ammonia. 

If the Planter wishes to know what his 
bushes extract from the soil, it is necessary 
that he should be acquainted with the con- 
stituents of green tea leaves, manufactured 
tea, tea extract, the spent leaves, and tea 
ashes ; and I would recommend all to pro- 
cure a work by Professor Wankljn, pub- 
lished by Trfibner & Co. in 1874, called 
" Tea, Coffee, and Cocoa Analysis," which 
should be in the hands of every planter. 

The leaves of the tea bush are all that is 
actually removed from the land, provided 
that pruuings and weeds are buried, and 
which in every case should be returned to 
the soil to keep up its fertility, it being 
very short-sighted policy to leave tbem to 
rot on the surface. The leaves contain a 
large proportion of water, which is taken 
back by the soil from natural sources. All 
but about 6 per cent, of this water is driven 
off in the process of firing the leaf, the re- 
sidue, or manufactured tea, consisting of 
the following substances :— • 
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In the extract or solable part :— 
Dextrine, glnooie, gum, prindpally 

CMrbon ... ... ... 17*66 p. cent. 

lM»n>n . ... ... ... 1100 

Thame (the alkdoid of tee, 38 per 

cent, of which it nitrogen) ... 2*00 

Nitrosen ... ... ... 6*00 

FotMh ... ... ... 2-76 

Ammonin ... ... „. -70 

Chlorine and Solphorio Add ... a trace 

BuentialOU ... ... ... do. 



40-00 p. cent. 

And in the spent leayes, or ingoluble 
part :— 

Water ... ... 6*00 p. cent. 

Woody fibre, prindpally 

carbon ... ... S7'00 „ 

Lefomen, a nitrc^enone 

protdn mbstanoe* 

■ometimee called 

▼egetoble eaidn ... 1600 „ 
Other protein albomi- 

nooa oomponndi ... 10*00 „ 
Ineolnble tannin and ^- 

•olnble ash ... 8*00 ,, 

■ 60iK) p. cent. 



100*00 



•f 



^ Toe, it will thns be oheertred, is extraor- 
dinarily rich in nitrogen— so mnch so that 
the fresh leaves contain more nourishing 
protein compounds than beans and peas; 
and were it possible to render the coarse 
leaves palataole, they might be used as a 
nourishing article of food. 

The whole percentage of the leaf need 
not necessarily be returned to the soil, as we 
have already seen that part of it is derived 
from the air. To determine approximately 
the substances actually extracted, and which 
cannot be restored from natural sources, we 
must pay attention to the ash of manufac- 
tured tea, the analysis of which is given by 
Wanklyn as follows :— 



Potash 


•.• 


... 8' 00 p. cent 


Bodm 


.•• 


•10 


Mainiesis 


.*• 


•80 


Lime 


••. 


•u 


Oxide of Iron ... 


••■ 


16 


Protoxide of Manganeto 


•06 


Phoapborio Add 
8Qh>hnrio Add 
CU^ne 




•80 
... a trace. 


•*« 


.*• do. 


Bflica 


••• 


••t *S6 


Oarbonio Add 


tM 


... 1*00 



6*00 



M 



^ While the combustible or gaseous por- 
tions of the manufactured leaf are *.-— 

Water ... ... ... 6 00 p. cent. 

Kitrogen in the tea extract •. 600 

•• M w ineolnble ipant leaf 6*00 

„ ,• „ Thaine ... '60 

Carbon ... ... ... 40*00 

Oxyirea ... ... ... 8*00 

Hydrogen ... ... ... 600 

Bnlphor ..• ... ... 1*60 

04-00 



10000 



•• 



The bulk of the carbon, oxygen, and 
hydrogen of the above being supplied by 
the air, and existiog so plentifully in good 



tea soils, and the quantity of soda, 
magnesia, lime, oxide of iron, and man- 
ganese extracted being comparatively in- 
siguifioant, we need only pay attention to a 
re-Bupply of the other substances, — nitro- 
gen, potash, sulphur, and phosphoric acid, 
the two former, nitrogen and potash, being 
those of most importance. These being 
12^lbs. of the former and 3lbs. of the latter 
in each 1001 bs., it therefore folio irs that a 
yearly produce of iOOlbs. removes from the 
soil 501 bs. of nitrogen and 12lbs. of potash 
per acre. Cow-dung and linseed, or castor 
cakes, are the only manures which so far 
have been used to any extent by tea 
planters, and with considerable sucoesa so 
far as a re-supply of nitrogen and some of 
the soluble salts is ooncemed ; but neither 
of these manures contains potash. As an 
instance of the value of its presence in tea, 
I may mention having found that, while 
the tea of young gardens, which fetch high 
prices, has plenty of potash, low-priced 
Darjeelings, raised from washed-out soils, 
scarcely show a trace ; in fact, in some 
samples I have found none at all. It will 
be an assistance perhaps to planters to 
have a simple test for this valuable in- 
gredient. They may search chemical text 
books in vain for any but the moat ela- 
borate means of detecting its presence ; bat 
1 find that for a rough test it is sufficient 
to stir into the tea infusion (in a wineglass) 
as much tartaric acid as will cover the 
point of a pocket knife (part of the con- 
tents of the white packet of a seidlitz pow- 
der will do), when a slight cloud will indi- 
cate a trace, and a precipitate an abundanoe 
of potash. 

Were sea- weed available in any quantity, 
it should pay to produce a manure from its 
ashes, ricn in both nitrogen and potash. 
Such a manure, mixed with a small propor- 
tion of bone ash and sulphate of soda, is, 
I believe, the only efficient food for the tea 
plant, and which, applied in moderate quan- 
tities, would keep the soil in condition. 

In conclusion, I would suggest that 
planters ought, at least once a year, to 
have their teas analysed, as the quality 
ought to be brought up to that of the 
analysis given above. It is not enough to 
have continual brokers' reports repeating 
the well-known fact that the teaa are 
greyish, blackish, bold, wiry, Ac, &o. ; 
planters should know of what their teas 
really consist. They can then add to the 
soil the constituents in which it is deficient^ 
and return those which the teas have ex- 
tracted. It only remains for a chemist of 
experience to come forward (and there are 
one or two such in Calcutta) and name a 
reasonable fee for the analyait^^omething 
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tbat planters woald not object to pay, 
while tbey would demor to give a fancy 
price. 

Urine Manure. 

M. Raoul Bsulle hai come forward 
with a new method of treating the urinous 
portion of town sewage in preparing it 
for manare, for which he claimg numerous 
advantages over tho^e hitherto in use. 
The oldest system is probably the Flemish » 
which consists in conveying the excreta 
away from the towns and storing them 
in large masonry tanks with the addition 
of water. In Paris the sewage is disposit- 
ed at La Yillette, thence to be directed 
by machine power through a long conduit 
to Bondy, where it lies in pools to ferment. 
In this manner its urea is transformed 
into carbonate of ammonia, from which 
the sntphate is obtained by distillation, 
wbile the solid matters are compressed 
and dried, and these sold as " poudrettes." 
Another system is the direct application 
of the urine to the irrigation of the soil, 
aa practised on the plain of Gennevilliers. 
All of these processes are attended with 
Itrave ioconvenieneea. ( 1 .) The system of 
fermenting for three or four years to con- 
vert tbe urea into carbonate of ammonia 
is extremely nnprofitable from the length 
of time it occupies, during which the capi- 
tal involved is producing no interest (2.) 
Masonry cisterns and tanks are very 
costly if made impermeable, as they ought 
to be. (3.) The fool emanations from them 
are a soaroe of annoyanoe and disease. (4 ) 



The cost of distillation and conversion of 
the disengaged ammonia into sulphate is 
considerable. (5.) The drawbacks of the 
direct irrigation system are well known. 
The inhabitants protest against the nui- 
sance, and the accumulation of putrid 
emanations infects the soil. From all 
these disadvantages M. Brull4 contends 
that his system is free. It is based, on 
the one hand, on the property of plaster 
to absorb, and thus reduce to a solid form 
large quantities of urine ; and, on the 
other, on the greatly increased quantity 
of fertilising matter whioli can be intro- 
duced into the medium, by subjecting the 
plaster to repeated saturations, and driving 
off the superfluous moisture after each 
operation by means of hot air. In this 
way a solid manure can be obtained con- 
taining 5 per cent of nitrogen and 1 to 2 
f>er cent, of phosphoric acid, rich in ferti* 
ising elements, easy of transport and eon« 
taining not only five times as much 
nitrogen and phosphoric acid as fresh 
urine itself, but also all the mineral salts 
of the urine, which have a certain manu* 
rial value. The plaster itself also increases 
such value. In this system, there« 
fore, interest upon capital is constantly 
occurring, instead of the latter lying idle 
for years, for the urine can be treated by 
it at once, and the produce is ready for 
sale in a very few days. In addition to 
these economic advantages, the process 
is absolutely free from all objections upon 
sanitary grounds.— jETom^ and Colonial 
Mail. 



The Chemical Analysis of Tea Ashes, and the Scientific 
Manuring of the Plant to produce leaf. 



Mm. H. OoTTAK writes on this subject, as 
follows, to the C^jflon Oiwrver : — 

In my letter on the subject of soil suitable 
for the cultivation of the tea plant, I gave 
jou the chemical analysis of the soil of 
Assam and China, as giren by Dr. McClelland 
and Mr. Piddington. Both these gentlemen 
differ considerably ; for instance, the larger 
item is silez, sand, or dusty mstter, 180 
parts out of 184 given by i)r. McClelland, 
aaainst 86 parts out of 100 given by Dr. 
Piddington. Vegetable matter is given by 
tite former as 16 parts, and at only 1 part 
by the latter, in iron they agree pretty 
nearly 6 and 7*40 respectively ; but as re- 
gards alumina the difference is 6| and 3*50. 
unfortunately no chemical analysis has been 
made of late years, either of the soils or of 
tlie ashes of the plant. The Superintendent 
oCrlbs Assam Company sent some samples of 



his soils for analysis ; but, I am informed 
lately, has not received an answer up to 
date. 

This is a subject which tea planters sooner 
or later will have to turn their attention to. 
They cannot take heavy crops of leaf from 
their tea bushes without " feeding the cow 
that gires the milk." At present the coun- 
try in which tea is grown is young, fresh 
and vigorous, and no doubt will yield abun- 
dant crops for years to come, but like 
Gejlon, the old districts will go to the wall, 
if neglected, for the sake of new ones. 

A gentleman, well qualified to express an 
opinion on the subject of manuring the tea 
bush, informs me that bone-duit, phosphate 
of lime and ammonia, as also potash, would 
be the best manures for the growth of the 
tea bosh. Oil-eake with the ashes of any 
rubbish would give the potash. The nitrogea 
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and potash, or the nitrojeen of the oil-oake 
rombining with the hydrogen of either water 
or air would jield ammonia. 

Phosphate of lime, potnah and ammonia 
are th« three priiMjiual requisites for forming 
the manure best suited for tea. 

Hitlierto the tea planters of Assam hare 
not thought mannring a necesiarj item of 
expenditure ; and, throughout my travels 
through the tea districts in the Assam Valley, 
I observed thnt no good cattle ettttblishmentt 
exist as in the island of Cejlun, where at the 
present time coffee planters pay great atten- 
tion to the making of compost heaps and 
rearing of eattle for manuring purposes, 
^ren to the catching of urine in cisterns, 
which is poured over the heaps of manure to 
harry on the decomposition of the grass 
mixed up with the cattle dung, enriched by 
paaeing poonao through the cattle. 



Colonel Money mentions in his work on tea 
that manuring was carried on with great 
success in Chittasong, and says that he was 
struck with the frequency and abundance of 
the flushes and the strength and fla?our of 
the tea ; and thnt, although manuring was 
condemned by Chinese as having a tendency 
to spoil the mivour of teat, it was greatly 
approved of by the Calcutta brokers, and the 
manured tea fetched high price in the market. 
He speaks liighly of cattle manure (always 
excepting [as superior] night soil and the 
excrement of birds which cannot be pro- 
eured). It is not heating like horse-dung, 
and may be applied in large quantities with- 
out any risk, the fresher applied the better. 

Ttie Assam Company carry out a valuable 
system of burying prunings, afterwards 
trenching up in rows. 



Tea Fertilizing Trees. 



I Koncs in ynnr Editorial of I9th 
AniniBt " a oorresnondent from Upper 
Aneam" writes : *' I dare say that there 
are planters who are not aware that there 
are two trees in especial under which tea 
thrives in the most wonderful manDer— 
the Sowah and Modar." Tour correspon- 
dent must, I think, be confuaing the Sowah 
(Sako Palm) with the Saw. The Sowah 
eompletely checks the ^owth of tea—at 
least the two jAts I have met with. 

Tour correspondent is, however, correct 
as regards the Modar, and to the list he 
might add the Saw (above mentioned) and 
Medelaa — the latter considerably superior 
to either for producing healthy and fre- 



quent flushes; but I am, like yonr eorreiipon- 
dent. unable to say from what soaroe the 
benefit is derived, but should say it is not 
" shade." bat some chemical ingredient 
imparted to the soil, which just suits the 
requirement of the tea plant My reason 
for coming to this conolasion is, that the 
Medelaa, after being cut down many years 
And nothing left bat the remains of a 
rotten stamp, still grows vigorously ; even 
after the last vestige of the stamp has 
disappeared, it is easily known where one 
of tnese trees once stood. 

If the soil was analyzed, no donbt an 
antidote for tea could be found. I shall 
be glad to supply the soil for analysis. 



Drainage. 



The removal from the ground of 
any waters whose sojourn might be 
pernicious, from whatever source they 
may be supplied, and the provision 
of an adequate discharge for those 
waters, constitute the art of drainage. 

It may be divided into two great 
branches, namely, the drainage by 
means of open cuts, or the drainage 
by means of subterranean channels. 

Drainage by open cuts of course 
can only be applicable when the 
waters to be removed do not attain 
a level superior to that of the ground, 
and when there is an efficient outfall, 
either natural or artificial ; and its 
success depends upon the mainte- 
nance of a regular permanent dis- 
charge of the waters supplied by the 



collecting drains. The surface of the 
water in these collecting drains must 
always be kept at such a distance . 
from the surface as to prevent any 
injurious action upon the vegetation 
of the land, for it is to be observed 
that drainage by open cuts is almost 
exclusively reserved for agricultural 
districts. In the outfall drains, the 
water must not be allowed tp stag- 
nate, and the cuts must be formed of 
such dimensions, and in such direc- 
tions, as to ensure the discharge ia 
the smallest possible time. 

The drainage of bogs, or swamps, 
in mountainous districts, may very 
often give rise to the application of 
other laws; as for inatance, when 
the water, which mainuuns the per- 
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manent state of humidity it is desired 
to remedy, it supplied by springs 
rising under considerable pressure ; 
or when the swampiness of the loca- 
lity arises from the mere accumula- 
tion of water at the wet seasons of 
the year. The Bog of Alien was an 
instance of the former condition, and 
in that case the water was relieved 
by forming a series of artificial chan- 
nels, or vertical pipes, through which 
it rose, and poured into a new outfall 
drain. The Chat Moss, however, was 
drained simply by means of opencul8» 
so traced as to carry off the surface 
waters as rapidly as they fell, and by 
a trifling improvement in the outfall. 
The latter operation is, moreover, the 
principal one required to obviate the 
supposed inconvenience from the occa- 
sional accamulation of rain waters ; 
and it may be stated that there are 
many thousand acres of the best land, 
now unproductive, which might be 
easily brought into cultivation by the 
execution of some unimportant works 
to lower the level of the natural 
water courses of the districts in which 
these now valueless tracts are situated. 
There are numerous tracts which only 
require to be thus treated. 

A system of drainage, exclusively 
by open cuts, is, at the present day, 
so rare in all countries, where there 
is the ordinary variety of hill and 
dale, that the meaning of the generic 
term, drainaae^ has almost been per- 
Terted to that of a subterranean 
drainage. There are, howeyer, very 
essential differences between the con- 
ditions which are adapted to these 
respectiye modes of operation, and 
it is dangerous therefore to admit any 
confusion in the names by which they 
are characterised. One of the most 
important of these differences arises 
from tiie fiust that in open drainage 
little reference need be made to the 
daily rainfall, provided the outfall 
be established under such conditions 
as to prevent any serious accumulation 
of water, whilst the rainfall of the 
particolar district will regulate the 
dimensions to be given to a series of sub- 
terranean drains, in connection with 
tbe usual considerations with respect 



to the permeability of the strata. It 
usually happens also that little re- 
ference need be made to the permea- 
bility of the low lands, to which alone 
the open cut drainage can be econo- 
mically applied ; because the level of 
the water in the cuts is usually main- 
tained at a permanent line, and it is 
only the excess of water which is 
removed. In fact, in the districts 
wherein drainage is effected by open 
cuts, the class of cultivation is usually 
such as to require the presence of a 
definite quantity of water in the sub- 
soil, and very serious evil results from 
an abnormal lowering of the water 
line. In districts wherein subterra- 
nean drains are used, however, it is 
essential to remove as rapidly as 
possible any waters which might have 
a tendency to stagnate around the 
roots of the plants, or to prevent the 
surface of the ground from being cool- 
ed by the rising of springs. The 
practical details of the two systems of 
drainage are naturally much affected 
by these peculiar local conditions, and 
in the cose of the subterranean drain- 
age the physical outlines of the 
country will further affect the ques- 
tion b^ reason of the greater or less 
facilities they offer for the throwing 
off, or retaining surface waters. 

In properly drained land, situated 
at such levels as to allow the water 
collected in the outfall drains to flow 
freely, the surface of the ground is 
always dressed into such tables, or 
ridges, as to ensure the discharge of 
the water falling from the atmosphere 
which does not permeate the surface 
itself; and the drains have only to 
carry off the water which soaks through 
the ground. Evidently, under such 
circumstances, the drains must be 
placed at distances varying according 
to the degree of permeability of the 
ground, and also of the nature of the 
sub-soil, though the latter condition 
would rather affect the depth of the 
drains than their lateral distances. 
Some discussion has taken jplace 
amongst the leading professors of the 
art with respect to these details ; but 
they seem to have simply fallen into 
the error of all absolute theoreticians. 



TEA CULTIVATION. 



( 200 ) 



DBAINAGB. 



for it mast evidoutly be absurd to 
apply iDdiscrimioately any system of 
either deep or shallow drains ; and it 
must as evidently be the proper course 
to modify both the depth and the dis- 
tance apart of the drain8> according 
to local circumstances. 

The only invariable condition affect- 
ing the depth of drains is, that they 
must be beyond the reach of any 
agricultural operations. In light lands 
the plough often does not descend 
more than 8 inches, whilst in heavy 
stiff clays, the depth of the plough is 
not less than from 18 to 20 inches. 
It is, therefore, customary to place the 
drains, even in what is called shallow 
drainage, at a minimum depth of 
from 20 to 24i inches, measuring from 
the top of the material constituting 
the channel to the surface of the 
ground. The maximum depth at 
which drains are laid does not exceed 
under any circumstances from 6 to 
8 feet, and it is only occasionally 
that the depth is made more than 4t 
feet 6 inches from the surface. In 
shallow drainage the number «>f the 
drains is increased, and they are 
brought closely together; whilst in 
deeper drainage the distance is aug- 
mented. Smith of Deanstone, who 
was an advocate for shallow drains, 
usually made them from to 8 yards 
apart, and about 3 feet deep. Parkes 
recommends, on the contrary, that the 
distances asunder should be made from 
13 to 20 yards, and that the depth 
should be made from 4 feet 6 inches 
to 8 feet. The choice of the respec- 
tive systems must, however, be regu- 
lated by the nature of the sub-soil 
as much as by that of the soil itself, 
and very careful observations should 
be made before either of them is 
adopted. 

The width of the trenches will be 
regulated by the depth of the drain 
rather than by any other condition, 
for it must be made wide enough to 
allow the workmen to perform easily 
any of the operations required for 
levelling the bottom of the excavation 
or for placing the pipes or other 
materials. In practice it is found 
that, for a depth of 3 feet, it is suffi- 



cient to give a width of 1 foot at the 
surface, and 3 feet at the bottom ; for 
a depth of about 4 feet, these widths 
become respectively 1 foot 4 inches 
and 8 inches ; whilst for a depth of 
8 feet they become respectively 2 
feet 6 inches, and 1 foot 2 inches, even 
in hard resisting grounds, which are 
not likely to cave in, as the workmen 
say. The width of the bottom of the 
trench, it is to be observed, is regu- 
lated rather by the necessity for its 
being sufficiently wide to enable the 
workmen to lay the pipes than by 
any other condition; and it is also 
found, practically, that it is not possi- 
ble to secure the regularity of the 
inclination of the bottom, unless the 
men can stand directly upon it. The 
success of a system of drainage de- 
pends greatly upon the last-named 
condition,— namely, the regularity of 
the inclination, as also upon its being 
made such as to ensure the constant 
flow of the water. Generally speak- 
ing, a fall of 1 in 200, in the minor 
drains, will suffice, especially when 
the drain-tiles have been well and 
carefully laid. 

It is not desirable to make the sub- 
drains of any great length if their 
inclination should be considerable; 
because, under such circumstances, 
it is possible that the head of water 
in the pipes or channels might burst 
them, and there is always danger of 
an accumulation of silt Generally 
speaking, the smaller drains do not 
exceed 100 yards in length before 
discharging into sub-mains of larger 
dimensions ; and the latter are limited 
to a length of about 300 yards before 
discharging into open ditcnes, or into 
the main outfall of the district. If 
it were possible, it would even be 
preferable to make the small pipes 
or channels themselves discharge into 
the open ditches, without using any 
sub-mains. An important remark to 
be made with regard to every descrip- 
tion of subterranean channel is, that 
they must be carried as far as possible 
from trees or hedges ; because the 
roots of the latter have a remarkable 
avidity for water, and they are suM 
to find their way into any channel is 
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their immediate neighbourhood. The 
tub-mains should be laid a little heiom 
the ordinary line of the smaller chan- 
nels, in order to communicate to the 
water a greater yelocity when it 
approaches the point of junction ; and 
the junctions should be made with a 
curve upon the plan, so as to avoid 
any direct interference with the lines 
of flow of the respective streams. 

There are several modes em- 
ployed for the purpose of filling in 
the trenches of drams, the choice of 
which must be regulated by local con- 
ditions of economy; though, as a 
general rule, it would unquestionably 
be better to resort to the use of pipes 
of stone or of earthenware. The 
cheapest, but ako the least permanent, 
mode of forming the channel consists 
in cutting a apeoies of shoulder near 
the bottom of the trench, upon 
which a thick sod of the grass from 
the surface is laid, with the grass 
downwards, and then filling in the 
remainder of the trench with light 
permeable earth. In countries where 
■tones are easily obtained, it is eustor 
mary to use ihem for the purpose of 
forming the channel ; and this is effect- 
ed by plamng two slabs in an inclined 
position to one another, and covering 
them to a certain height with the 
anialler broken stones. Both the 
atone and the turf channels are, how* 
ever, liable to become silted up, or 



even to be choked, by the precipita- 
tion of the salts which the waters may 
hold in solution ; and it is on these 
accounts that agricultural engineers 
have, of late, given very decided pre- 
ference to the use of tile or pipe 
drains. Formerly the tile and shoe 
drains were the most generally used ; 
and, in filling them in, it was custo- 
mary to lay flat tiles or shoes at the 
bottom of the trench, which shoes 
were made about 14 inches long and 
about 5 inches wide, and upon them 
to place the tiles, of the same length, 
and from 8 to 4 inches wide and 4 or 
5 inches high. Of late years cylin- 
drical tubes have been almost exclu- 
sively used, not only on account oi 
the economy of their manufacture, 
but also of the greater ease ^d re- 
gularity with which they can be laid. 
These pipes are made of almost any 
diameter, from 1 foot to I inch, and 
of lengtlis varying from 14 inches in 
the smaller dimensions to 2 feet in 
the larger ones ; the 2-iuch pipes 
being generally used for the small 
drains, and the 4 or 6-inch pipes for 
sub^mains under normal conditions. 
When cylindrical pipes are used in 
peaty or very moveable soils, it is 
necessary to protect the abutting 
joints by means of collars ; but in 
ordinary soils no such precautions are 
required to be observed.— J&i^2ftti 



Draining. 



As a certain quantity of moisture 
ia essential to vegetation, so an excess 
of it is highly detrimental. In the 
removal of this excess consists the 
aii of draining. The same, or nearly 
the same truth, may perhaps be better 
exp resse d thus: As water stagnant 
in tiie soil is prejudical to the growth 
at all our cnltivated plants, fertility 
ia greatly promoted by the art of 
draining, which induces its circulation 
tbroogh the soil. 

Water may render land unproduc- 
tive by eovering it entirely or partially, 
Ibrming leys or bogs ; or there may 
be an excess of moisture diffused 
thraiigh the soil and stagnating in it, 



by which the fibres of the roots of 
all plants, which are not aquatic^ are 
injured, if not destroyed. 

From these different causes of in- 
fertility arise three different branches 
of the art of draining, which require 
to be separately noticed. 

1. To drain land which is flooded 
or rendered marshy by water coming 
over it from a higher level, and hav- 
ing no adequate outlet below. 

2. To arain land where springs 
rise to the surface, and where there 
are no natural channels for the water 
to run ofL 

3. To drain land which is wet 
from its impervious nature. 

26 
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In hilly countries it Bometimes hap- 
pens that the waters which run down 
the slopes of the hills collect in the 
hottoms where there is no outlet, and 
where the soil is impervious. In that 
case it may sometimes he laid dry hy 
cutting a su£Bcient channel all round, 
to intercept the waters as they flow 
down, and to carry them o?er or 
through the lowest part of the sur- 
rounding barrier. We shall see that 
this principle may be applied with 
great advantage in many cases where 
the water could not be drained out of 
considerable hollows if it were allow- 
ed to run into them. 

When there are different levels at 
which the water is pent up, the drain- 
ing should always be begun at the 
highest ; because it may happen that, 
when this is laid dry, the lower may 
not have a great excess of water. At 
all events, if the water is to be raised 
by mechanical power, there is a sav- 
ing in raising it from the highest 
level, instead of letting it run down 
to a lower from which it has to be 
raised so much higher. 

The draining of land which is ren- 
dered wet by springs arising from 
under the soil is a branch of more 
general application. The principles 
on which the operations are carried 
on apply as well to a small field as 
to the greatest extent of land. The 
object is to find the readiest channels 
by which the snperfiuous water may 
be carried off; and for this purpose 
an accurate knowledge of the strata, 
through which the springs rise, is 
indispensable. It would be useless 
labour merely to let the water run 
into drains after it has sprung through 
the soil, and appears at the surface, as 
ignorant men frequently attempt to 
do, and thus carry it off after it has 
already soaked the soiL But the 
origin of the springs must, if possible, 
be detected; and one single drain or 
ditch, judiciously disposed, may lay a 
great extent of land dry if it cuts off 
the springs before they run into the 
soil. Abundant springs, which flow 
continually, generally proceed from 
the outbreaking of some porous stra- 
tum in which the waters were confined, 



or through natural crevices in rocks 
or impervious earth. A knowledge 
of the geology of the country will 
greatly assist in tracing this, and the 
springs may be cut off with greater 
certainty. But it is not these main 
springs which give the greatest trouble 
to an experienced drainer ; it is the 
various land springs which are some- 
times branches of the former, and 
often original and independent springs 
arising from sudden variations in the 
nature of the soil and subsoil. 

Thus in one situation boring will 
bring water, and in another it will 
take it off. This principle being well 
understood will greatly facilitate all 
draining of springs. Wherever water 
springs there must be a pervious and 
an impervious stratum to cause it, 
and the water either runs over the 
impervious surface or rises through 
the crevices in it. When the line of 
the springs is found, the obvious 
remedy is to cut a channel with a 
sufficient declivity to take off the 
water in a direction across this Hue, 
and sunk through the porous soil at 
the surface into the lower impervious 
earth. The place for this channel is 
where the porous soil is the shallowest 
above the breaking out, so as to re- 
quire the least depth of drain ; but 
tne solid stratum nust be reached, 
or the draining will be imperfect. 

When there is a great variation 
in the soil, and it is difficult to find 
any main line of springs, it is best 
to proceed, experimentally, by making 
pits a few feet deep, or by boring in 
various parts where water appears, 
observing the level at which the water 
stands in these pits or bores, as well 
as the nature of the soil taken oui. 
Thus it will generally be easy to ascer- 
tain whence the water arises, and how 
it may be let off. When there is a 
mound of light soil over a more im- 
pervious stratum, the springs will 
break out all round the edge of the 
mound ; a drain laid round the base 
will take off all the water which arises 
from this cause, and the lower part 
of the land will be effectually laid dry. 
So, likewise, where there is a hollow, 
or depression of which the bottom is 
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cinj with sanH in the upper part, a 
drain laid along the edgeojf the hollow 
and carried round it, will prevent the 
water running down into it, and form- 
ing a marsh at the bottom. 

When the drains cannot be carried 
to a 8u£Scient depth to take the water 
out of the porous stratum saturated 
with it, it is often useful to bore nu- 
merous holes with an auger in the 
bottom of the drain through the stiffer 
soil ; and, according to the principle 
explained in the diagram, the water 
will either rise through these bores 
into the drains, and be carried off, and 
the natural springs will be dried up, 
or it will sink down through them, if it 
lies above. This method is often ad- 
vantageous in the draining of peat 
mosses, which generally lie on claj or 
stiff loam, with a layer of gravel be- 
tween the loam and the peat, the whole 
lying in a basin or hollow, and often on 
a declivity. The peat, though it retains 
water, is not pervious, and drains may 
be cut into it which will hold water. 
When the drains are four or five feet 
deep, and the peat is much deeper, 
holes are bored down to the clay be- 
low, and the water is pressed up 
through these holes, by the weight of 
the whole body of peat, into the 
drains, by which it is carried off. The 
bottom of the drains is sometimes 
choked with loose sand, which flows 
up with the water, and they require 
to be cleared repeatedly; but this 
soon ceases after the nrst rush is 
past, and the water rises slowly and 
gradually. The surface of the pit 
being dried, dressed with lime, and 
consolidated with earth and gravel, 
soon becomes productive. If the soil, 
whatever be its nature, can be drained 
to a certain depth, it is of no conse- 
quence what water may be lodged 
below it. It is only when it rises so 
as to stagnate about the roots of plants 
that it is hurtful. 

When a single large and deep drain 
will produce the desired effect, it is 
much better than when there are 
several smaller, as large drains are 
more easily kept open, and last longer 
than smaller; but this is only the 
case in tapping main springs, for if 



the water is diffused through the sur- 
rounding soil, numerous small drains 
are more effective. But as soon as 
there is a sufficient body of water 
collected, the smaller drains should 
run into larger, and these into main 
drains, which should all, as far as is 
practicable, unite in one principal 
outlet, by which means there will be 
less chance of their being choked up. 
When the water springs into a drain 
from below, it is best to fill up that 
part of the drain which lies above 
the stones or other materials which 
form the channel with solid earth 
well pressed in, and made impervious 
to within a few inches of the bottom 
of the furrows in ploughed land, or 
the sod in pastures ; because the 
water running along the surface is 
apt to carry loose earth with it, and 
choke the drains. When the water 
comes in by the side of the drains, 
loose stones or gravel, or any porous 
material, should be laid in them to 
the line where the water comes in, 
and a little above it, over which the 
earth may be rammed in tight, so as 
to allow the horses to walk over the 
drain without sinking in. 

It sometimes happens that the 
water collected from springs, which 
caused marshes and bogs below, by 
being carried in new channels, may 
be usefully employed in irrigating the 
land which it rendered barren before ; 
not only removing the cause of bar- 
renness, but adding positive fertility. 
In this case the lower ground must 
have numerous drains in it, in order 
that the water let on to irrigate it 
may not stagnate upon it, but run off 
after it has answered its purpose- 

The third branch in the art of drain- 
ing is the removal of water from 
impervious soils which lie flat, or in 
hollows, where the water from raiui 
snow, or dews, which cannot sink 
into the soil on account of its imper- 
vious nature, and which cannot bo 
carried off by evaporation, runs along 
the surface and stagnates in every 
depression. This is by far the most 
expensive operation, in consequence 
of the number of drains required to 
lay the surface dry, and the necesftity 
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of filling them with porous substan- 
ces, through which the surface water 
can penetrate. 

It is Yerj seldom that a field is 
absolutely level ; the first thing, there- 
fore, to be ascertained is, the greatest 
inclination and its direction. For 
this purpose there is an instrument 
essential to a drainer, with which an 
accuratelj horisontal line can be ascer- 
tained, by means of a plummet or a 
spirit-level. A sufficient fall may 
thus be fonnd, or artificially made in 
the drains, to carry off the water. One 
foot is sufficient fall tot a drain 800 
feet in length, pi*ovided the drains 
be not more than 20 feet apart. It 
is evident that the drains cannot 
always be in a straight line, unless 
the ground be perfectly even. They 
should, however, never have sudden 
turns, but be bent gradually where 
the direction is changed. The flatter 
the surface and the stiffer the soil, 
the greater number of drains will 
be required. It is a common practice 
with drainers to run a main drain 
directly down the slope, however rapid, 
and to carry smaller drains into this 
alternately on the nght and left, which 
they call herring-bone fashion. But 
this can rarely be approved of. It 
generally happens that, besides sur- 
face water, there are also some land 
springs arising from a variation in 
the soil: these should be carefully 
ascertained, aiud the drains should be 
so laid as to cut them off. 

The following memoranda are sug- 
gestive of th^ principles which should 
guide practice on the subject; and 
may serve also to indicate directly 
what correct practice generally is:— 

Food enters plantn chiefly as dis- 
solved in water. The relations of 
water to the plant and to the soil are 
therefore of the first importance. 
Water is a powerful solvent, extract- 
ing soluble matters from the air and 
from the soil through which it passes. 
The air in rain-water contains one- 
half more oxygen, and three to six 
times more carbonic acid than the air 
of the atmosphere. Rain-water also 
contains nitric acid and ammonia. 
. The contents of raiu-wateri its sol- 



vent powers exerted on the mineral 
and other matters useful as food for 
plants in the soil, and its relations to 
temperature, are the three points on 
which its fertilising influeuces de- 
pend. 

Water gets into land in three ways : 
Ist, as rain falling on the surface; 
2od, as spring water ; Srd, by capillary 
attraction exerted on a wet subsoil. 

Water leaves the land in three 
ways : 1st, by running off its surface ; 
2nd, by evaporating frotn its surface ; 
8rd, by percolating through its sub- 
stance. In the first case it is wholly 
inoperative, except in so far as it does 
mischief by carrying off the finer 
surface particles of the soil either in 
solution or otherwise. In the second 
ease it carries off, in great measure 
to waste, matters capable of evapora- 
tion, and useful as food for plants, 
which it holds in solution ; but the 
most considerable result of evapora- 
tion IS the loss of heat consequent 
upon it. As much heat as the burn- 
ing of two or three ounces of eoal 
could produce is lost by tbe evapora- 
tion of Ifb. of water. Dalton's gauge 
indicated an annual evaporation of 
24 inches out of 88 ineh^ e€ an 
annual rainfalL Dickensott^s gai^ge 
indicated an evaporation of IS out of 
26. During percolation through the 
land, which is the third way in wbich 
water leaves the soil, it introdttoee 
into the land the temperature of the 
air, it introduces atmospheric elements 
into the soil, it dissolves food out of 
the land, and carries it to the roots of 
plants. 

The principal practical benefit de- 
rived from drainage is the easier and 
cheaper cultivation of which drained 
land is capable. The greater fertility 
of such land is in a measure due to 
the whole substance of it, its whc^e 
internal surface being brought under 
the influence of air and rain-wa;ter. 

The object of drainage then is to 
induce the percolation of rain-water 
through the soil. To this end con- 
duits are laid under ground at aueh 
a depth, and at such intervals, as expe- 
rience finds sufficient. And the points 
connected with the practice to be con- 



TEA CULTIVATION. 



( 2u6 ) 



DUAINING. 



sidered are (i), the depth, as limited 
bj the outfall, as desirable ia the 
interests of fertility, and as necessarj 
owing to the constitution of the soil ; 
(2), the frequency and capacity of 
the drain to correspond with the rain- 
fall, and with the character of the 
soil ; (3^, the arrangement of the 
drains, uniform to correspond with 
the uniformity of the supply in rain, 
or irregular to correspond with the 
subse<|uent irregular distribution of 
the rain-water throughout the soil. 

(1) . As to depth — its principal limit 
is cost — that it should be considerable 
is desirable on the ground of the greater 
depth of material being thus fertilised 
and made useful to the plant Drains 
2 and 3 and 4 feet deep may, other 
things being equal, cost a large sum 
per acre ; but there are thus brought 
into use 18, 30, and 42 hundred tons 
of earth per acre, which is after the 
rate of 600, 700, and 800 tons for 
erery pound of expenditure — so that 
the deeper and costlier drain may be 
the cheaper in the end. But depth 
is regulated to some extent by the 
capillary attraction of the soil upon 
the water which it holds, a consider- 
able height of column to give the 
weight necessary to force that attrac- 
tion being required. 

(2). The frequency of drains must 
be greater according to the greater 
quantity of water falling in a given 
time as rain, to which the climate 
exposes the land to be drained, and 
according to the difficulty of percola- 
tion which the land presents* In 
practice the quantity of exit provided 
IB the least efficient drainage is suffi- 
cient for the removal of the largest 
probable rainfall. The size of the 
pipes is determined by other consi* 
deratioiw than the quantity of water 
they have to deliver — a larger pipe is 
rendered desirable by the fact that 
when a smaller one is used a very 
slight displacemont breaks the con- 
tinuity of the pipe. 

The interval between drains is to 
be determined by the rainfall and 
the capability of percolation. The 
deptti of drains should be allowed 
Tery little ijofluence on the interval. 



The direction of dniiiis should be 
right down the slope, simply because 
when once the water gets into themy 
the shortest way out of the field is 
the best. 

(3). The arrangement of the drains 
at varying intervals is necessary some- 
times, to suit the varying distribution 
by which rain-water is accumulated 
in certain spots, so that springs and 
swamps are produced. 

As a general rule, however, drains 
as nearly 4 feet deep as may be, and 
from 5 to 10 yards apart, — greater 
according to the porosity of soil and 
subsoil, should be laid parallel to one 
another, and for the most part straight 
down the slope. The material used 
should be the common cylindrical 
pipe tile, about 2 inches in the bore ; 
less than this at the upper part of 
the drain, more in the lower* 

In commencing drainage, prepare 
a general plan for the estate. Seek, 
in the first place, by straightening 
water-courses and draining springs, 
to give rapid exit for all the water 
that comes into the land otherwise 
than from tbe clouds* In the after 
drainage of the land the general rule 
is to commence the drainage of th« 
lowest part first, attending to the 
final outfall first of all. There are 
exceptional cases where the drainage 
of a higher land may, to some extent, 
remove water at once which fed the 
lower grounds. When spring water 
is removed, drain as deep (to 4 feet) 
as the outfall will permit, and with 
such attention to uniformity of inter- 
val as the adhesiveness or porosity of 
of the soil shall indicate. Notwith- 
standing the outcry against rules and 
systems in drainage — uniformity of 
interval u the rule, and the so-called 
"gridiron" system is the safest; de- 
partures from either being exoep- 
tionaL 

Before carrying out the system 
however let all such obstacles and 
nuisances (crooked hedge rows, old 
ditches, and timber) as it is intended 
to remove be removed. 

Trial holes are useful to determine 
the interval which may be desirable 
between the minor drains. Asowtain 
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the experience of your neighbours 
on this point. Widen the interral, 
becauae the soil admits of the more 
easy percolation of the water, not 
becaoBe you have made your drains 
deeper. 

Whaterer system of drainage be 
adopted, see that it be thoroughly 
done. " Nothing is stronger than its 
weakest part,*' and a defective patch 
may check the cultivation of the 
whole field. Subsoil ploughing across 
the drainage tends to its immediate 
and increased efficiency. 

In draining fields it is usual to make 
the outlets of the drains in the ditch 
which bounds them. The fewer out- 
lets there are, the less chance there 
is of their being choked ; they should 
fall into the ditch considerably above 
the bottom, and a wooden trunk, or 
one of stone, should be laid so that 
the water may be discharged without 
carrying the soil from the side of the 
ditch. If there is water in the ditch, 
it should be kept below the mouth of 
the drain. The outlets of all drains 
should be repeatedly examined to 
keep them clear ; for wherever water 
remains in a drain, it will soon derange 
or choke it. The drains should be 
so arranged or turned that the outlet 
shall meet the ditch at an obtuse 
angle towards the lower part where 
the water runs to. A drain brought 
at right angles into a ditch must 
necessarily soon be choked by the 
deposition of sand and earth at its 
mouth. 

As the draining of wet clay soils 
is the only means by which they can 
be rendered profitable as arable land, 
and the expense is great, various in- 
struments and ploughs have been 
contrived to diminish manual labour 
and expedite the work. Of these, 
one of the simplest is the common 
ihoU'plough^ which, in very stift' clay, 
makes a small hollow drain below the 
surface, by forcing a pointed iron cy- 
linder horizontally through the ground. 
It makes a cut through the clay, and 
leaves a cylindrical channel, through 
which the water which enters by the 
slit is carried off. It requires great 
power to draw it, and since steam- 



power has been used for the purpose, 
strings of pipe-tiles have been drawn 
in behind the " mole," so as to leave 
permanent tunnels or canduits at any 
required depth beneath the surface. — 
Englitk Cydopttdia. 

It would be well to stick to the old 
open drains, taking care to give them 
a decent fail, and to clean them out 
once annually during the cold weather. 
Tile draining would cost a great deal 
of money, and the drains would, I 
think, owing to the inordinate rain- 
fall during the wet season, soon silt 
up and become useless. 

The only objections to open drains 
are the drying of the adjacent soil 
through exposure during the cold 
season, and occasionally, if there be 
a considerable fall, to the waahin*; 
away of mineral matter — some of it 
useful as plant food — in a fine state of 
division. 

Pipe and tile drains at home are of 
course covered in as soon as the 
pipes or tiles, as the case may be, 
nave been laid ; but we must remem- 
ber that the trifling rain-fall in Eng- 
dand renders it impossible, without 
direct local experiment, to form, from 
a knowledge of the efficacy of these 
systems of drainage in that country, 
any reliable opinion as to the probabi- 
lities of their efficiency, or its con- 
verse, if tried in the tea districts of 
India, — in some of which they would 
have to dispose of a rain-fall at least 
five times as great as that with which 
the British agriculturist has to deal. 
There is, in my opinion, serious cause 
for apprehension that by silting up 
and by choking, from the roots of the 
Tea-bushes, (for the deeper the drain- 
age, the deeper will their tap roots 
descend) the enormous outlay which 
would have to be incurred in tile or 
pipe draining, — an expenditure suited 
only to the performance of a real and 
permanent improvement — might be 
utterly and irremediably thrown 
away. 

I have made — upon stiff, wet, low- 
lying clay — open drains which have 
answered their purpose admirably ; 
they are inexpensive to make, and 
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there is no fear of their ever giving 
trouble. An ordinarily strong coolie 
will' cat and throw up 108 c. ft. of 
earth per diem,— that is each man will 
do 3 X 8 X 12 feet, supposing the 
drains to be 8 x 3, shallower and 
narrower than which, in your corre- 
spondent's case, I should hardly advise 
tnem to be dug. 

In some of the almost dead levels 
of Assam» drainage is a very difficult 
operation, on account of the height 
in the soil of the water-table in the 
rains : without a good outlet real 
drainage is of course impossible, and 
the drain should be commenced not 
from the top, but from the outlet^ and 
be taken thence up the slope. 

Wherever there is any doubt about 
the fall of the bloc^ to be drained, a 
" Dampy" level should be used, and 
any intervening rises met with in the 
drain line be cut through at whatever 
greater depth may have been rendered 
necessary by the height of the rise, 
so as to leave the slope at the bottom 
of the drain unchecKed : thus, if, at 
10 nulls, for a distance of 8 nulls, a 
rise gradually increasing from three 
inches to six inches be encountered, 
the drain through the said 3 nulls will 
have to be cut from 8 to 6 inches 
deeper than the first 10 nulls were 
dug. If attention be not paid to this 
point, silt will accumulate wherever 
the smallest check is encountered, and 
the drains will require more work in 
the cold weather to clean out than 
they would if dug as directed. If my 
suggestions meet with confidence I 
should advise to dig the drains on a 
field of stiff water-logged clay, at dis- 
tances varying according to circum- 
stances, but not exceeding 86 feet ; 
some may have to be made even 18 
feet apart. The depth will vary 
greatly with local circumstances, but 
I should not advise to make drains 
shallower than 8 feet on the average 
and the deeper one can make them 
the more effectual will be their action. 
If there be no appreciable fall until 
near the outlety (which I am assuming 
to be some natural water-course 
'* tola" or river) dig the drains at a 
depth of 4 feety or more if necessary 



at the portion near the outlet, and 
gradually slope them up to 8 feet, 
or even less, if advisable, at their 
termination. 

If you have labour to perform both 
operations in one and the same season, 
I would advise to drain first atid to 
trench-hoe afterwards, taking care of 
course, while performing the latter 
operation, to leave a few inches of 
untouched earth adjacent to his drains : 
and if you cannot perform both opera- 
tions in one and the same season, give 
the right of precedence to drainage^ 
without which the otherwise splendid 
operation of trench-hoeing would, in 
water-logged land, be of small culti- 
vatory value to the tea, and would 
certainly not aid in getting rid of the 
over-plus of moisture in the soil. I 
have seen more damage caused to tea 
in Assam from want of drainage than 
from any other cause (want of culti- 
vation included), and yet — strange to 
say — planters are as a rule, although 
they admit its utility, reluctant to 
incur any expenditure under this 
head. 

Although I am of opinion that it is 
impossible to over-estimate the value 
of cultivation, and though I maintain 
that whatever amount we may spend 
upon thorough deep-hoeing, trencning, 
etc., etc., above the average, we shall 
certainly recover with handsome in- 
terest, in the increase of yield thereby 
induced, still it is not, to my mind, of 
any great use to go on cultivating 
water-logged land which will never 
do anything undrained^ and which 
requires only drainage to enable it to 
profit by the cultivation which in its 
saturated condition is only thrown 
away upon it ; and I would therefore, 
in the case of such land, throw all my 
available labour into draining it tho- 
roughly, before I thought of bestow- 
ing upon it more cultivation than 
should be found sufficient to keep it 
out of jungle. 

0. B. M. S. 



EiBST, if the land be low, but worth 
speftditig some money over, i.e., if it be 
in the middle of the garden or Dear a road, 
and planted with young or healthy boshes. 
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diff deep drfiini— tay from 3 to 6 feet, if 
neoetMry taking ap a line of tea at every 
to feet or ao at right angles aoroes and 
aeroes. smaller drains being made between 
the large ones This would raise the 
generid level of the land aboat six inches. 

If the land be low, and covered with old 
or scraggy plants, my advice is to waHte 
as little money on it as possible. 

In such a climate as Assam, open drains 
are, I think, preferable to closed-in ones, 
in stiff soil ; and for sabsoil drainage, 
tiles wontd be almost useless, and even 
piping, nnlera very large, would not be much 
better. Of course pipes and tiles would be 
no saving, when land is cheap. As for the 
earth washing into the drains, the men could 
always clean them out each time they went 
round hoeing* 

Again, whv not try and improve the 
oonsistency of the aoil by manure P 

If there be any forest land close by, 
about two inches of the surface soil (which 
is leaf mould) mixed with prepared cow- 
dung or crushed bones, or both, would be 
very useful ; but if there be only grass 
jungle, let its leaves be collected and 
buried between the lines, about a foot from 
the surface, (the more the better), and the 
•terns might with advantage be cat, dried, 



burnt to ashes and applied round the roots 
of the plants. 

If sand be available, a quantity mixed 
into the soil at each hoeing during the 
rains would be beneficial. 

Lastly, if oowdung be procurable,— >then 
use iL 

If one cannot wait to let the dung rot, 
put it in large qusntities, between the 
lines, not near the bushes, taking care to 
cover it well over with earth. 

This method would also attract the 
assistance of a numerous crowd of drain- 
diggers in the shape of beetles and 
worms, which would in time render any 
soil porous. 



Ms. Bakcsoft mentions that some acres, 
from the circumstance of being close to 
cooly lines, gave 17 to 19 maunda per acre, 
when the rest of the garden gave only 4 
or 6 maunds ; also that the subsoil should 
be examined and drained. Many soils have 
a natural drainage owing to the materials 
of which the subsoils are composed being 
of a porous nature ; but others have a sub- 
soil exceedingly stiff, which requires to 
have drains made through it ; and on hill 
sides this ms^ be accomplished by trench- 
ing or burying in deep holes the weeds 
and jungle. 



PART III.— MANUFACTURE. 



Withering. 



NBPTTirBt 



Aa tea is not made to look at, I am 
aatisfied in having a greater percentsge of 
it broken, caused by rolling the scarcely 
withered leaves, if I can, in process of 
manufactare, cause the outturn to be of 
improved strength and quality of liquor. 
The leaves commence to decay shortly 
after they have been removed from the 
bvshea, sooner or later, dependent upon 
the state of the weather and their condi- 
tion of moisture, and this is accelerated or 
retarded by the temperature of withering 
house, amount of air and light they are 
exposed to, degree of thickness spread on 
machana, and finally, though the moat 
important of all, to the number of hours 
that have elapsed prior to rolling. To 
make tea of really good quality, strength 
and flavor, all the conditions being similar, 
the leaves should be plurked and manu- 
factured separately and as soon as ]^rac- 
ticable after being brought in. I entirely 
disapprove of leaf being withered in 
the sun. 



Thi Oldbst Flavtsb nr India. 

I DO not approve of keeping leaf through 
unfavourable weather, and would prefer 
breaking it in rolling to keeping it over. 
I often wither over charcoal, and by laying 
a cloth over the wire gauae this process 
can be carried out without aaorifieing the 
desired salmon color. 



Ohittaooko Plamtbs. 
OvBB-wiTHBBBD leaf, in my experience, 
takes a good twist and miuces a pretty 
tea, but liauors dull. Rather under- 
withered leaf, on the other hand, though 
it breaks in the roll and weighs out U|^y 
looking, genernlly gives a flavory good 
liquor, provided it has been fermented 
enough. Brokers' reports are at timea 
misleading. Reference for instance to the 
leaf as having been apparently^ ** badly 
withered," leads to the supposition of 
insufficient withering. I fell into thia 
mistake, and I dare say others have done 
the same. Now I keep back the wither- 
ing in dry weather with beneficial reanlta. 
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I believe the Chineie manipulate freshly* 
plucked leaf when practicable. It may be 
that we have a lot still to learn from them, 
for if, as it is so constantly stated, they 
only send their poor teas to Enji^land, and 
these sueoessfally compete with all but 
best quality Indian, the Chinese must have 
improved the art of manufacture, while we 
are standing still, if not falling behind. 



A Caohab Plaktkb. 

I coirsiDBB that one of the greatest 
causes in the change in India teas during 
the past six years has been the weather. 
During these past Tears we have never had 
what we may call '* good tea weather" — 
either had heavy rains or long drought ; 
some years ago the rains were more even 
with hot days. This has a good deal to 
do with the inferior teas turned out lately 



in heavy wet weather.^/iu2fta» Tea and iii 
Manufacture. 

WlTHBBIMO. 

This is one of the most important points 
connected with the manufacture of good 
tea. With the present increased number 
of iron-roofed buildings, and greater 
facilities for withering, we fear a good deal 
of leaf is allowed to get over-dry and dis- 
colored, and to this we partly attribute the 
growing complaints by the trade of the 
thinness and dulness of the present teas. 
The leaf should, if possible, be brought 
to a perfectly flaccid state, but it should 
never be allowed to exceed this, and it 
would be better to roll the leaf slightly 
under- withered, which would give good 
strong tea even if a good deal broken, but 
would be preferable to those weak teas, 
though of better appearanoe, made from 
dry sapless leaf. 



Rolling. 



loBJBorto heavy rolling either by hand 
or machine, unless the leaves have been 
gathered during very rainy weather, and 
the^ are themselves also over-charged with 
moisture, in which case it must be resorted 
to but merely to expel the superfluous 
water. In all other conditions I maintain 
that the less pressure is exerted upon them, 
the better ana stronger will be the teas.' 
The operation of rolling is simply for 
the purpose of breaking or bruising the 
numerous diminutive cells of which the 
leaves are constructed, in order to induce 
chemical action to take place, the resultant 
of which is the product called tea ; but 
how this arises I am unable to state, 
neither is it of the lightest practical 
importance to the manufacturer. Old 
tea planters believed that the rolling was 
solely for the purpose of extracting the 
acrid juices from the leaves, but a moment's 
reflection should convince any one that it 
is these very juices which are contained 
in the oelb and their interstices that 
makes the tea. To look at the matter in 
an extreme point of view, supposing the 
entire fluids were removed from the leaves 
daring manufacture, there would remain 
nothing bat the bare skeletons to be put 
into the pot, and consequently the boiling 
water could extract no tea from these 
■aitable for the table. Boiling for a 
longer time than experience dictates, 
althoagh lightly, is as detrimental as the 
converse. 



you stand a chance of not getting all the 
jaice cells in the leaf hruis^, and the con- 
sequence is, want of strength in the tea. 
I think, as the market stands at present, 
liquor is the test, and there is nothing like 
heavy rolling to bring out the strength. 
I am inclined to think that, provided the 
first roll has been thoroaghly done, there is 
no advantage in giving a second, besides 
with a single roll you can easier attain the 
much-desired salmon colour in the infused 
leaf. 



Ah Avthobitt. 
Thb object in Balling is to fix the twist 
of the leaf, so I say ball when the roll is 
finished — do not open out until just before 
placing on the trays. Be*rolling is a 
mistake. 



Kbb Oidbbt Flaktsb ih India. 
Iv yoa roll lightly you will have a better 
allow of tipsi bat then on the other Laud 



As AflBAX Plabtib. 
Thb absence of the pungent malty 
flavor which used to characterize Assam 
teas in former years must be owing to the 
more general use of rolling machines 
now. I believe the action of the pieces of 
the leaf on the iron used in most rolling 
machines forms compounds (tannate of 
iron), which being difl'used though the tea 
hides or spoils its flavor, making it coarse 
and flat instead of fine and pungent 
Now that the action of the iron on the 
leaf has become known, and steps have 
been taken to prevent the leaf coming in 
contact with the iron used in the making 
of tables, I have no doubt the teas will be 
fonnd having the same fine fiavor which 
they used to have when hand rolling was 
ouly employed. 

27 
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Chittaooso Plahtib. 
I HATI AfUfi made the experiment nfTAintt 
lightlj rolled leaf, and 6iid thnt the 
heaTier the leaf is rolled the utroneer is 
Ifaf t«a. I am referrinjif to hand rolling. 
Tba latter proceei however diiveolora the 
iipt and gi?ea a larger prop«irtion of 



broken. I think the mass sboold not be 
re-rolled or in any way disturbed daring 
process of fermentation. I nnoilt my teas 
for a time by heavy re-rolling before 
firing, and now merely open out the balU 
to spread on the firing ehahiiea. — Indian 
Tea and iU Mant^aeiure, 



Ferment. 



i 



AMoiTGtT organic compounds there 
exist a namber of substances, some 
of animal, others of vegetable origin, 
containing nitrogen, and in which the 
different constituents are held together 
bj affinities so feeble, as to render 
them liable to spontaneous changes 
when exposed to fayourable conditions, 
such AS air, moisture, and warmth. 
Albumen, fibrin, casein, and gluten, 
for instance, are bodies of this class, 
which, when removed from vital in- 
fluence, are exceedingly prone to 
enter into slow chemical decomposi- 
tion, the final products of which are 
usually carbonic acid, water, and 
Ammonia. Such substances during 
their passage through these chemical 
changes are termed /yiwitft/tf, and are 
capable of inducing, by mere contact 
with other bodies of more stable 
character, certain chemical changes. 
This operation of inducing chemical 
change by contact with a ferment is 
denominated firmenUtion^ and is fre- 
quently employed both in chemistry 
and the arte for producing various 
interesting transformations. It is thus 
that alcohol is produced from sugar 
bjr the ferment yeast; the peculiar 
oil to which mustard owes its origin 
is generated by a similar reaction; 
and recently Berthellot haa aucceeded 
in tranaforming glycerine into grape- 
eugar by mere contact with a small 
firagment of animal membrane. As 
a ferment is essentially a body in a 
state of chemical change, it follows 
that the exact composition of such 
bodies is difficult, if not impossible, 
to determine^ and hence we are un- 
acquainted with the fonnuhi of any 
ferment. The following are the beet 
known ferments: — 

1. Tiiatl, produced when a saccha- 
rine solutioii, containing nitrogeuous 
matter, as white of egg, is exposed 



to the air at a temperature of about 
80^ Fnhr. The yenst separates as a 
kind of scum or froth. It transforms 
sugar into alcohol and carbonic aciJ, 
malic acid into succinic, acetic, and 
carbonic acids, and tannic acid into 
gallic acid. 

2. Dioitaoe. This ferment exists 
in malted barley, and possesses the 
property of converting starch into 
dextrin and grape-sugar 

8. Synaptate or EmuUin exists in 
almonds, and converts amvgdalin into 
oil of bitter almonds {hydride of ben- 
zoyl)^ formic acid, hydrocyanic acid, 
and sugar. [AMTenAiiin.J It also 
converts salicin into sugar and aali- 
genin. According to Thompson and 
Richardson, when synaptase is boiled 
with caustic baryta, it yields tm^ie 
acid, 

4. Myrosin, contained in mustard. 
In contact with water and myrouic 
acid, which is also contained in mus- 
tard, it produces oil of mustard. 

6. Deeofiny cAesse, in oontaet witii 
cane or milk-sugar, transforms them 
first into lactic acid, and then, by 
further contact, converts this lactic 
acid into butyric ncid, carbonic acid, 
and hydrogen. The latter tranafor- 
mation is s«»metimeB termed the bmiy- 
riefem^mUati^n. 

It must be remarked that all theee 
fermentive processes require the pre- 
sence of water and moderate warmth. 
They are frequently, but not invari- 
ably, attend^ with the evolution of 
gasee. In many fermentive prooesseis 
the ferment itself suffers very little 
change, although large quantitiea of 
the fermenteecible subetanee may have 
undergone translbrmation. The fer- 
ment does not, therefore, combine 
with any of the prodacta of tranafor- 
mation ; it appeara only to commoni- 
oate, by contact with tiie feraaeuiee- 
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cible BubstaDce, ao impuUe to the 
molecules of the latter, which deter- 
mines their splittiDg up into two or 
more new compounds. 

Processes which are generally re- 
garded as analogous to the above, bat 
which are less understood, can be 
induced in the bodies of lifing ani- 
mals ; thus when morbific matter, the 
fluid of putrefying fleshi vaccine mat- 



ter, Aa, are brought into contact with 
circulating blood, the latter suffers 
remarkable changes, attended with the 
production of certain forms of disease ; 
and it is also more than probable that 
gaseous ferments are amongst the con- 
ditions necessary for the production 
of most, if not all, infectious diseases, 
such as tjphuf>, cholera, scarlatina, 
ftc. — EnglUh Cyclapadia. 



Fermentation of Tea. 

WHAT IS IT? 

I.— Bt Cbas. H. Lbffbb. 



Plivtbbs kaow that " fermentation " 
BofteiiB dawn and dmidens the liquor, and 
that if they ** ferment ** highly, thtiy can- 
not help depriving their tea of much of ite 
** raiip. They know that if their teat are 
intended ..for miitnre with Chineee teas, 
they niaet *' ander-ferment " and obtain 
faU strength and pungenoy, wbereae, if 
their tea* are intended to he sold alone, 
thej know Fuch ** under- fermentation ' 
would render them ondrinkabte, and that, 
in ooaeeqnence, they most *' ferment '* to a 
eonaiderable extent to overcome the too 
harsh ebaracter of Assam growths. Com- 
ing to the brokers' test of ** fermentatina," 
vm^ the colour of the leaf after infusion, 
they know that — 

1<<.— lu the beginning of the season, 
whan the weather is cool and the air and 
•oil comparatively dry, and the sap cannot, 
from its absence, be expressed in the rolling 
process, they know, or say have noticed 
the fact, that the desirable ** light salmon 
oolour " is hardly procurable snve to those 
who ** know a dodge or two. " That, in- 
stead, they find the leaf assumes a dark 
•live ooloar (actually often reported on as 
*' over-fermentation I "), which is both ugly 
and very undesirable. 

2aii.— They will have noticed that on hot 
dry days, after a period of drought.in the hot 
wsather, the balls pal to ** ferment " by 
those who goia for balling, assume a black 
appearanos on the oaiside, and may bo 
quite '* unfermented " in the inside. 

Sfd.— That once the leaf is put over hot 
fires ** flsnaentation " ceases. 

4IA.— That the sign of '*jover-fermenta- 
tioa*' is a darkeaed or dark copper colour 
appearanoe on the infused leaf; not a dark 
olive, as givea ia note 1 

da^-— That ** excessive fermentation" 
resvlts ia the leaf going sour before it is 
pol OD the fires ; to avoia which, the leaf is 



often put on the fires and half*cooked to 
check fermentation, and then taken off till 
all the day's tea is so checked ; and finally 
finished off when all the day's leaf has been 
half-fired. 

6M.— That the interiors of the balls in 
the process of '* fermentation " undoubted- 
ly heat and generate a gas or gases, 
probably carbonic acid mixed with other 
ingredients. Carbonic acid gas has no 
smell, and this gas or these gssss has or 
have a strong smell. 

1th. — That •' fermentation " requires sap 
in the rolled leaf, warm atmosphere, and 
pressure and contact, to ensure evenness and 
rapidity, and that the leaf exposed to the 
idr and light, unlets the *' fermentation " 
is going on rapidly from the interior, aa 
under favourable conditions of sap and 
weather, becomes of a darker and green 
olive than the interior, whioh may be 
properly fermented and of the proper 
colour. 

8M.— That to produce this ** fermenta- 
tion, " the leaf must previously have been 
roll^l, or say macerated, to express the sap 
and bring about conditions suitable to the 
chemical action that it is desired to set 
up, — call it " fermentation ** if job will. 

Before I go an^ further, let me say that 
I am most certainly not writing with any 
intention of giving informatioa, save only 
in so far as this letter may produce intelli- 
gent repKes from more enlightened sources. 
I aui no chemist, and am asking for tnfor* 
matioB. As there are no chetaists that I 
know of acquainted with the process of 
tea-manufacture, I hsve thought it best 
to put the process of so-called ''feraieir* 
tation " in a definite shape before such che* 
mists as may feel interested, and choose to 
enlighten us as to what really does take 
place dariog the preceas. 

From all the planters thai I hsve asksd 
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noiwitbiitaudiDg they employ the process 
daily, and have noticed all the facts above 
detailed, I have not been able to get any 
answer to my question of "What goes 
on P" — " Suppose it's fermentation ;" and 
there it ends ! It appears to me that 
scientific men hearing practical planters, 
merchants, Ac, speak so decisively of 
'* fermentation," have never doubted that 
fermentation does go on, not having them- 
selves seen the process; and hence our 
present erroneous term for the process. 

It is dearlv not fermentation for several 
reasons, nor is it oxidisation, for the reason 
that the oxidised leaf is the olive-coloured 
leaf, in distinction to the salmon coloured, 
and found to prevail on days when " fer- 
mentation" is slow owing to unfavourable 
weather, &o , and the leaf is long exposed 
to the air ; the oxidised leaf, judging by 
this test of colour, is found on the outnde of 
balls or heaps undergoing the process, and 
is chiefly quite different from the reddish 
brown, or dark copper colour caused by 
** over-fermentation, ' If I might hazard an 
opinion in advance, I think it will be 
called a modified form of spontaneous 
combustion, and this is brought about by 
the macerating process, which, by express- 
ing the juice and disruption of particles, ac« 
celerates decay, and with heat generates 
ipas or gases just as in the case of a hay 
stack that has been stacked when damp. 

I believe that real fermentation could not 
set in, in the time and under the condi- 
tions now allowed for the process. It 
XDUst be remembered that the leaf is often, 
in suitable weather, quite sufficiently ** fer- 
mented" in three minutes, and as much so 
as, under unfavourable circumstances, 
might take an hour I Is it possible that 
fermentation can set in in three minutes^- 
and that without the addition of its germ 
or germs, save in so far as it or they 
might be attracted from the atmosphere, — 
there being no foreign water added to the 
natural iuica, or brought in contact with 
the leaf r 

Were the leaf spread thin without being 
rolled or macerated, without any expres- 
sion of juice, decay wovld follow oxidisa- 
tion, not precede it, as it precedes it in our 
process, and would of course be a lengthy 
process in comparison; and would certainly 
totally unfit the leaf for manufacture. I 
am inclined to think decay setting in 
before oxidisation ; accelerated by the assis- 
tance of water (the free juices), sets up 
a violent chemical action accompanied by 
the phenomenon of heat that, being 
allowed to go certain lengths without going 
too far, affects the tanning in the leaf and 
softens thus the liquor as Uie result. 



This leads me to believe that the leaf 
after rolling should not be allowed to re- 
main about, scattered thin, or with a large 
quantity or say surface of a heap, exposed 
to the air, as being likely to produce oxidi- 
sation instead of decay, i.e., the olive- 
green instead of the salmon colour, and 
the more of the former there is, the more 
uneven ihe " fermentation " will appear 
of course. 

The only thing I can advance against 
my theory in practice is, that hot, damp 
air dispersed through rolled leaf on cold 
dry days, when there is also a want of sap, 
and ** fermentation" happens to be alow 
and unsatisfactory, produces quick and 
even " fermentation ;" yet I doubt if this 
does not rather endorse my theory than 
otherwise. For instance, might not the 
previous macerating or rolling process have 
so started the particles on their way to- 
wards the " stable equilibrium" of inorga- 
nic compounds, that when damp heat is 
added, the process goes on quicker than 
oxidisation can set in, notwithstanding the 
dampness of the air, which dampness is 
necessary to prevent the drying up of the 
scarce sap, and thereby stopping of 
the process of decay. 

We know that heat assists chemical 
action by increasing the distance between 
the centres of the particlen, and that water 
assists by diff'using them : hence a defici- 
ency of either will act as a check on a 
process depending on chemical action ; 
oenoe the tardiness in decay on cold, dry 
days is aggravated when there is also a 
want of sap, this tardiness sometimea 
being so protracted that ozidisatiou sets 
in the first of the two, and the olive-green 
appearance is the result, which onoe ob- 
tained the whole process seems affected, 
as the salmon-colour will never oome to 
the leaves so oxidised, and it ia nseleas 
waste of time waiting for it. 

Although I have here advanced a theory 
in order to create discussion, I am quite 
open to conviction, and shall be only too 
glad to be corrected if wrong, as, whatever 
this process may be, be it fermentation, or 
be it rot, I am quite alive to the impor- 
tance of having it under oommand by 
understanding thoroughly its real prin- 
ciples. 

II.— By Ohas. E. IC BuBSBLL. 
Mn. LsFFBB writes under the above 
heading, asking for a chemical explanation 
of the organic metamorphoses which take 
place after the plucking of the leaf of te», 
and which are commonly and ooUeotively 
designated under the title 'fermejUtatiom^* 
the propriety of which term, as aj^plied to 
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the ch'dnges taking place in rolled leaf of 
tea, Mr. Lepper is inclined to question. 

As far as my limited knowledge of the 
snhject will carry me, I see no reason 
whatever to doubt the propriety of the 
term, for the primary processes necessary 
to the fermentation of all fermentable 
matter do undoubtedly take place in the 
leaf of tea after rolling, though they are 
checked before true fermentation has been 
effected. Mr. Lepper is quite right in 
supposing that the change of color which 
takes place is one of the symptoms of in- 
cipient decay : but, then, what else is fer- 
mentation F 

While an animal or Tegetable organism 
is possessed of the mysterious and indefinite 
principle which we term Life, it can under- 
go in its structure only such chemical 
changes during health as are appointed 
by nature for its well being : should any 
external or internal cause give rise to an 
altered condition, disease, and ultimately 
death, will be the result As soon, how- 
ever, as death ensues in the whole or a part 
of any such organistn, the chemical 
changes incident to decay at once commence 
to reconvert its whole or the part thus 
visited into the earth and air from which 
they had their origin. 

In the operation of rolling, the 
eellulote which forms the skeletons of the 
leaf-fibres is fractured and thoroughly 
brought into contact with the expressed 
sap contained in the leaf,— now a dead 
vegetable product, with its parts more or 
less disintegrated and exposed to the oxy- 
l^n of the atmosphere. 

Now, the sap of plants contains dilute 
aeids as well as alkalies in solution, and 
celluloie is soluble in dilute acids and 
alkalies. 

Tue first chemical change that takes 
place is the conversion of the cellulose 
(which is identical in chemical composition 
with starch) into glueoit or grape sugar. 
The chemical formula showing this 
change i»-* 

C6Hio06 + H8 = Ce HisOe 

Cellulose + water = glucose or grape 
•ngar. 

At this stage a high temperature and an 
expulsion of water by heat will stop the 
process, which, if it be allowed to proceed 
further, will, by a change set up by vege- 
table spores, ever present though invisible 
in atmospheric air, further convert some of 
th^glucote into alcohol, the chemical for- 
mula being— 

Ce Hia 06 = 2C» He O + 2CO2 

1 of glucose = 2 of alcohol -f 2 of car- 
bon dioxide. 

The conditiona necessary to fermenta- 



tion are heat between certain degrees, 
moiature and oxygen. 

Fermentable liquids, unless expoeed to 
the action of air containing oxygen, will 
not ferment. The ranges of temperature 
between which fermentation takes place 
most readily are 20^-40^ C. Hence the 
influence of the temperature in effecting 
rapid or slow fermentation, as the case 
may be. 

In the baking of bread and in malting 
we have familiar instances of the changea 
above-mentioned. In the former the 
lightness of well-baked bread is due to the 
evolution of the carbon-dioxide gas formed 
with alcohol from the glucose, which ia it- 
self formed from the starch contained in 
the flour. In malting, the change of 
starch into sugar is well marked ; for the 
manufactured malt contains four timei as 
much sugar as is found in the raw grain 
of barley. 

If inexperience does not lead me into 
error, I should imagine that the object of 
fermentation is to effect this conversion of 
cellulose into glucose, and that the process 
should be stopped before there is any 
danger of the glueose thus formed being 
metamorphiaed into alcohol and carbonic 
acid gas. 

The sweet smell of fermenting leaf is 
evidently due to the glucose which nas been 
formed, and I have somewhere heard or 
read, the smell in the tea-houve when tea 
has been over fired or burnt, compared to 
the odour emitted by burnt sugar. I hope 
that this explanation may not be adjudged 
untenable by himself or by others. 



IIL— Bt Ohas. H. Leppsb. 
Pbbhit me to thank Mr. Russell 
for his kind reply to my question 
as to— What is '* fermentation" P Though 
his intention was kind, it was still kinder 
in its result than he appears to quite 
realise ; thus, it is the very beet endorse- 
ment of the view I ventured to hazard 
in my first letter that I have yet seen I 
His facts and statements are all I required, 
as coming from a defender of the 
" fermentation" theory, to give me 
greater confidenee in my suggestion, that 
** fermentation" is the wrong word to use 
for the process we are considering. Do 
not thiuK me rude if out of his own 
mouth I must convict him to make a point 
that is quite admissible in fair argument. 
Thus he says, *' Mr. Lepper is quite right 
in supposing that the cnange of colour 
which takes place is one of the symptoms 
of incipient decay : but, then, what else is 
fermentation" F 
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£xaotlj ; tbat is just what I lutk ! Hiid 
he tells me later on as I will show ; but 
here is a concession I cannot help takinj^ 
advantage of in passing. Let us follow 
oat tlie assamption :— 

" The change of colour which takes 
place is one of the symptoms of incipient 
decay." !Now let as disentangle cause 
from effect. 

Cause : incipient decay. 

Sj'Sjtom }="cb«nge of colour." 

Thus Mr. Russell appears to agree with 
me, that the cause of the change of colour 
i$ due to incipient *' decay" I But he puts 
a rider to this, and says that " incipient 
decay is fermentation, ' as his question is 
evidently of the nature of an assertion. 
According to this I am not in error, as 
things which are equal to the same thing 
are themselves equal— -I have not opened 
my Euclid for many years, so excuse free 
quotation — this is, supposing that Mr. 
Russell's assertion be oorrt^ct, oir., that 
fermentation and our process under dispute 
are the same thing. But I have reason 
to doubt this from Mr. Ruiiseirs own 
showing in a later part of his letter. Thus 
let me change the order of his sentences, 
promising not to change their intended 
meaning thereby, but simply to result in 
a different conclusion. 

I must presume, however, that where 
I put fermentation thus in *' ITALICS," 
he uses it in the present conventional 
manner as applying to our process under 
discussion, and not to theoretical fermenta* 
tion. 
To proceed,— 

'* The first chemical change that takes 
place is the conversion of the cellulose into 
glucose or grape sugar. The chemical 
formula showing this change is— - 

C6 Hio Os X H2 = 06 Hl2 Os 
Cellulose X water as glucose or grape 
sugar. I should imagine that the object 
of ' FEUMENTATION; is to effect this 
conversion of cellulose into glucose, and 
that the process should be stopped before 
there is any danger of the glucose thus 
formed being metamorphized into alcohol 
and carbonic acid gas. At this stage 
(before there is any such danger) a high 
temperature and an expulsion of water by 
heat will stop the process, which, if it be 
allowed to proceed further, will, by a 
change set up by vegetable spores ever 
present though invisible in atmospheric 
air, further convert some of the glucose 
into alcohol ! I The sweet smell of 
* FERMENTING' leaf is evidently due 
to the glucose which has been formed" ! 
Then, what more proof do I want P 



If Mr. Russell dislikes my liberty in thus 
arranging his sentences, and denies their 
paternity under the circnmstanoes, put 
them down to me and call them mine, I 
am grat^l for the weapons. 

He distinctly shows that he advocates 
stopping the process before fermentation 
(real) has began, f.s., before the spores 
begin their work, when the sweet smell 
which is a recognized criterion of 
'* FERMENTATION" warns us that the 
process of converting Ce Hio Os X Hs 

into Ce His Os is complete, and tells 
us to check this stage of decav fob fbab 
of fermentation (real) setting in I I 

Thus then his first assertion that incU 
pient decay and fermentation are oonvertible 
terms, is disproved by his own showing, 
as real fermentation is the second sta^^ 
according to Mr. Russell, and I accept bis 
showing coming from him. Farther, 
then, our process being, according to Mr. 
Russell, the^s^ stage brfore fermentation 
has began is incipient decay or Moi^ and 
•* FERMENTATION" as applied to oar 
process is a conventional term of no ifalue 
as correlative to the real facts ! Q. E. D. 

One more quotation from Mr. RnsseH's 
letter. He says, speaking of '* fermenta- 
tion" as being the proper name for the 
process under discussion, " I see no reason 
whatever to doubt the propriety of the 
term, for the primary processes necessary 
to the fermentation of all fermentable 
matter do undoubtedly take plaee in the 
leaf of tea after rolling, though they are 
checked btfore true fermentation hat been 
effected,** The italics are mine. In reply 

1 would ask your correspondent, would he 
be content to accept a lump of dough from 
his baker because the latter ohoae to call 
it '* bread" by the same process of reason- 
ing P I imagine not I Then why call the 
process '* fermentation" with just as UkUe 
justification P 

IV.— By B. H. 
A MOST important part of the manufactnr- 
ing process, but a difficult one to under- 
stand and control, and rather a dangerous 
subject to venture any very decided opi- 
nions upon in the present state of our 
knowledge of it. To any one not keenly 
interested in it, the subject is a very dry 
and abstruse one to read up, bat to anyone 
who wishes to study it I would recommend 
Dr. Schutzenberger's book on fermen- 
tation, being Volume XX. of the Interna- 
tional Scientific Series, from which may be 
gathered information on some at least of 
the points of the subject, though the 
treatise has no special reference to tea in 
any way, but deals with the subject of 
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fermenUtion generally. Acoordiog to the 
latf»it researches, fermentation is the term 
applied to ezipress the temporary disturb- 
ance of eqnilibrium in the component 
parts of compound substances in which, 
nnder circumstances favorable to their 
development, certain inferior livin$c 
organisms, called ferments, are engaged in 
Abstracting and assimilating the oxygen con- 
tained io those substances, and in setting 
free an eqaal quantity of a gas known as 
carbon dioxide. The minute germs of 
some one or other of these ferments are 
supposed to be ever present on the surface 
of all fruitu, and, as I infer, on tea leaves 
also, ready to take immediate advantage 
of a rupture in the cellular tissue to make 
their entry and fulfil the end of their 
existence by increasing and multiplying 
therein. 

As far as I can make out from the book 
I have quoted, this is ** what goes on" 
during the process which we call fermenta- 
tion, but we are all much in the dark in 
this matter, and if a competent chemist 
could be found, it would be well worth the 
while of tea owners to engage him to 
investigate the matter with patient study, 
with a view to our being able to get it 
more within our knowledge and control 
than it is at present. 

v.— By 81XPL101TT. 

Thb process in the manufacture of tea 
which we rightly or wrongly call Fermenta- 
tion is so important, and demands so much 
of the planter's care and attention, that 
I am sure a few remarks will be read with 
intereat. ' 

I propose, in the first place, considering 
what real fermentation is, and in the 
second, whether it is either possible or 
probable that Real Fermentation can take 
place in the manufacture of tea. 

The researches of the eminent French 
chemist,. Pasteur, lead to the following 
conclusion regarding fermentation :— > 

Fermentation is produced by the action 
of living germs or cells on the substance 
to be fermented. These cells or germs 
may be of three kinds : — 

lit. — The living cells which exist inside 
fruits. 

^nd. — The germs or seeds of plants. 

3r(^.— The germs of animalcuisB. 

In the first instance what takes place is 
this : The cells take oxygen from the 
aaecharine juices of the fruit, throwing off 
carbonic acid and producing alcohol. If 
these cells are broken or injured by 
gushing or other means, they are powerless 
to effeet this. Everybody knows the 
unpleasant hot flavor of a pine-apple that 



has been kept too long. It has lost its 
sweetness, and has acquired instead a 
peculiar burning taste. What has taken 
place is neither more nor less than 
fermentation. The living cells which exist 
in the pulp of the fruit hsve absorbed 
oxygen from the sweet saccharine juices, 
and have by doing so produced alcohol, 
which is the cause of the burning taste. 

The second instance arises from a very 
different cause. We now have the germs 
or seeds (as they really are) of a plant 
acting exactly m the manner I have 
described in a foreign substance. This is 
the sort of fermentation that comes into 
play in the manufacture of Beer and 
Wine. The brewer first steeps his barley 
for a certain time in water, then drains 
and subjects It to a gentle temperature 
sufficient to cause it to germinate ; he then 
dries it on a kiln and calls it Halt He 
now grinds and mashes it up with warm 
water, boils it with hops until all the 
soluble parts have been extracted, and 
obtains an infusion which is called Wort. 
He has now got to fermeiit this, and for 
the purpose uses the seed of a minute 

Slant called Torula cerensia, Teast is a 
uid containing these seeds io suspension, 
and the admixture of the yeast with the wort 
is simply the sowing of the seeds of the 
Torula in a congenial soil. These seeds 
sprout and grow, but in order to do so 
they require oxygen. They accordingly 
take it from the sugar coutained in the 
wort, turning it (the sugar) at the same 
time into alcohol, and acting just in the 
same way as the life-cells did in the case 
of the pine-apple. In the manufacture of 
wine, yeast is not required, simply because 
the seeds of the Torula are found on the 
outer surface of the ripe grape ready to 
hand. Break the skin, and the seed is 
sown, and 48 hours afterwards we find it 
sprouting into growth with all the usual 
phenomena of real fermentation. 

The result of fermenting wort with 
Torula is the glorious beverage called 
Beer, The result of fermenting the Musi 
of the grape with the seed of the same 
plant is Wine. Were germs of other 
ferments sown in the wort or mmt 
fermentation would ensue, but the results 
would not be palatable. The maladies of 
beer are owing to its being contaminsted 
by germs floating in the air which are not 
those of the Torula. The plants which 
spring from these objectionable seeds are 
not nourished in the same way as the 
Torula, and cousequently the result is not 
Beer. 

The third instance is that in which the 
germs or eggs of auimaloal» are sown ; 
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in short, when animal and not Tegetahle 
life ii the fermenting power. When milk 
tnrns sonr or putrefies, the caose is to he 
sought in the presence in it of curions 
eeUihaped organisms : the sonmess being 
due to an animalculs called Vibrio, and 
the putridity to a different one called 
Baeierium. These animalcnlsB float in the 
air, and are the direct cause of milk going 
had. Keep your milk in air free from 
them, and it will never go sour or putrefy. 
Take a common tin of soup, open it and 
leave it exposed to the air in your room ; 
it will putrefy in a certain period, which 
will be longer or shorter according to the 
temperature of the atmosphere. Now 
open a similar tin in air which you have 
med from such germs, and it will remain 
for ever perfectly pure. The Bacterial 
eggs which float in the air of your room 
fail into and are hatched in the soup. 
They then breed and multiply at a 
marvellous rate, totally altering the 
eomposition of the soup ; and the result 
u putrefaction as it is commonly called, 
which is really due to fermentation. 

We thus have three phases of Fermenta- 
tion. In all three the canual force is to be 
found in the life existing in cells or seeds 
^^ ^K^f <uid the question is— does any 
such process take place in the manufacture 
of tea P In the first case alcohol is produced, 
and we may therefore dismiss it. The 
third instance is wholly inapplicable— and 
we have only to consider whether the 
second meets the phenomena of the cane. 
Your correspondent "B. H." thinks it likely 
that germs, such as are found on the outer 
rind of fruit, may be supponed to be found 
also on the leaves of tea bushes. I don't 
think it follows at all that becauHe 
fermenting germs are found on fruit, they 
are also certain to be found on leaves, and, 
if it is the Torula he refers to, he is 
certainly wrong ; as that plant produces 
alcohol, and no trace of anything of the 
kind, as far as my knowledge goes, has 
ever been found in tea (worse luck !). But 
even if germs did exist on the leaves, the 
question can be set at rest for ever by 
simply placing a freshly-rolled leaf under 
a powerful microscope, which will soon 
tell whether any life, either in the shape 
of cell, plant, or animalcolm, exists on it. 

Now that I have told you what 
" Fermentation" is not, I will give you 
my opinion as to what it is, but I don't 
olaim more for it than a mere conjecture. 

I think that something of this kind may 
turn out to be the solution of the 
mystery :— 

The process of rolling expresses the 
of a leaf, and among them appears 



Tannic acid. Fire your leaf immediately 
after it is rolled, and after infusion note 
flavour of liquor and color of out-turn. 
The liquor tastes harsh, pungent, and 
raspy, and is quite unpalatable. It further 
wants " body." Compare this with leaf 
that has been fired after being just 
sufficiently ** fermented" and then with 
leaf that has been allowed to **" over- 
ferment" before being laid on the trays. 
It is quite unnecessary to enter into parti- 
culars, as they are familiar to everyone. 

But what are the causes of the differenoea 
in the flavours of the liquors and colors 
of the out-turn. I reply that the canses 
are one and the same, namely, Tonic acid. 
In the first case the acid has not had 
time to combine with the other juices, Ste^ 
or to tan the leaf : in the second case, it 
has had time to do so to a certain extent ; 
and in the third, it has been allowed to do 
so too much. In the first case we taste 
the acid in excess. In the second, jnst 
enough, and in the third, too little. 
^*Baep*' is due to free acid; ** bodv" to 
combined acid. Over ''fermented' tea 
eannot possess "rasp," nor can what ia 
under " fermented" possess '- body." This 
explanation seems to be too simple to be 
true, bnt whatever it is I think I have 
shown that it can't be Fermentation. 



BsFKRsnrG to the remarks on Fermenta- 
tion by '* Simplicity" would he kindly oblige 
me by explainmg the authority on which ha 
bases his sssertion that " yesst is a fluid." 

In Dr. Schutzenberger*s book, which is 
the best authority on the subject that I know 
of, we meet with such expressions as Dry 
Y<>att, Dried Yeast, Damp Yeast, t^east Dried^ 
Oraine of Yeast, and so on, which are evi- 
denrly applicable to solids, not fluids — hence 
my request. 

I find seversl other queer and startling 
things in your correspondent's letter, but 
tliej are more in the way of implication, 
inference, or reduction, and therefore do not 
challenge discussion quite so much as the 
bold aeeertion that '* Yeust is a fluid" — with 
proof of which I will be satisfled for the 
present. As he says he has no knowledge of 
alcohol having ever yet been found in tea, 
allow me to inrroduoe myself to him and 
others in the like state of blissful ignorance, as 

BOBUB, 

The Tea Spirii. 

Allow me to thank yonr correspondent 
" B. H." for his kind attention and reply, 
and at the same time to express my regrvt 
that he did not enter a little more into 
detail, as I can hardly follow hia line of 
argument out to the conclusion he wishes to 
point to : ex. gr.^ he says: ** Fermentation is 
the term applied to exprsie the temporary 
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disturbanoe of equilibriam ia the oomponeat 
parfB of oompound subttaiicet in which, 
under ciroumitanoeB fa?orable to their 
development, certain inferior li? ing orf^anifins, 
called ferment!, are engaged in abitrarting 
and aMimilating the ozjgen contained in 
thote sttbttanoes, and in setting free an 
equal quantity of a gas known as carbon 
dioxide." Good, but thi« predicates ** a 
temporary disturbance of equilibrium," and 
"faTorable cireumstanoes ;*' these require 
demonttratinfTy as it mnj be said, if' fermenta- 
tion*' is left to itself in tea, under fsTorable 
circumstances, it would go on until the stable 
equilibrium of all the parts had been reached, 
and this can hardly be called " temporary 
disturbance," in the sense understood, sinoe 
it would mean a total revolution amongst the 
component parts, ending in as many separate 
elements as the parent mass orifsinnlly could ' 
boast of! Again, as to the favorable circum- 
stances your correspondent speaks of, let me 
take this witli what he says further ow^ eis., 
'* tiie minute germs of some one or other of 
tliese ferments are supposed to be ever present 
on the surface of all fruits, and, as I infer, 
on tea leaves also, ready to take immediate 
advantage of a rupture in the cellular tissue 
to make their entry and fulfil the end of 
their existence by increasing and multiplying 
therein." If all leaves are thus profiiied, 
with their leaven, so to speuk, then why do 
the leaves in the centre of tightly-pressed 
compact balls of rolled-leaf, develop to the 
necessary degree sooner and better than the 
leaves on the outside of the ball which have 
undergone precisely the same process as thoee 
of the inside ? Why, if merely a rupture of 
the cells is necessary in theory, should keai 
be also necessary in practice ? Of course the 
more sap the more oxygen; but why the 
heat? What colours the leaves? Are they 
stained? If so, what causes the olive-ffreen 
stain, and what the salmon-colour? Would 
carbon dioxide stain the leaves ? What causes 
the phenomenal heat in the balls of rolled- 
leaf ? I don't mean the f fictional heat from 
the rolling process. 

Fermentation and rot can and do go on 
tofcether alongside of each other, but I am 
still not oonvinced that we cannot have rot 
witikomt the fermentation, whatcTer the latter 
may be, in the process of tea manufisoture 
here diacusted. 

That rot, or tay chemical action, doee ^o 
on I suppose no one will dispute, and that 
akme could produce the phenomenal heat, 
and eoold stain the leaves. Now, if the 
ttaining of the leaves is to be attributed to 
chemical action, which at the same time 
produees another effect on the liquor, then 
this is exactly our object in the process in 
question. Then if our object is obt^ained 
thof by chemical action (qitod ett dem.), and 
noi hj fimnncntation, supposing fermentation 
doee take plaee alongside of the chemical 
m/Uon, wbj thould w«oaU the proecM " Fer- 



mentation," when that is merely Rot*s 
twin-sister's name ? 

The severe friction to which the leaves are 
subjected by machinery places tea ** fermen- 
tation" almost outside of comparison with 
fermentation in preened matter. Such fric- 
tion as tea undergoes is quite sufficient in 
certain states of the weather to produce a 
very considerable quantity of electricity ; liere 
is poeeibly another factor waiting to be taken 
into account ! Altogether, as your correipon- 
dent " B. H." very pertinently remarks, ** we 
are all very much in the dark in this matter, 
and if a competent chemist would be found, 
it would be well worth the while of tea-owners 
to engage him to investigate the matter with 
patient study, with a view to our being able 
to get it more within our knowledge and 
control than it is at present." 

0. H. LiFPXB. 



I HATB received your issue, which contains 
Mr. Russell's letter on the subject of *' Fermen- 
tation," and wbh to make a few remarks in 
criticism of the theory which he propounds. 
This is what I understand he imagines to 
take place: — 

I.— The rolling fractures and smashes up 

the skeletons of the leaf-fibres. 
IL — Which are thus brought in contact 

with the sap. 
HI.— The skeletons are composed of cellulose 

and the tap of acids and alkalies, 

and the former is dissolved by the 

latter. 
IV. — The cellulose takes water from the 

sap, and forms with it glucose. 
And at thb point Mr. Russell supposes the 
leaf to be put on the trays and the process to 
conclude. I must say I cannot accept the 
explanation as the satisfactory solution of 
the question. 

In the first place, the skeletons of the fibres 
are not muoli fractured by the process of 
rolling if properly oondueted (take a sample 
of leaf rolled by a" Kin^nond's I'uproved," 
or better still by hand, and you can at once 
convince yourself of the truth of this.) and 
consequently are not in fit condition to he 
dissolved by the acids and alkalies contained 
in the sap. At all events a powerful micros* 
cope will soon tell us whether the skeletons 
are affected or not, in whole or in part by 
the process. In the second place, Mr. Russell's 
theory does not dispose of the acids and 
alkalies contained in the sap, snd which I 
am sure every planter will bear me out in 
considerinK the really important constituents. 
I am clearly of opinion that what takes place 
is an inter-combination of the*e acids and 
alkalies, modified by oxyicen received from the 
air ; or, in other words, a return of organic 
combinations to the sUble equilibrium of 
inorganic compounds. Unless we suppose the 
acids and alkalies of the sap of tea leaf to 
come into play, wo arc logically bound to 
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TiynLd 'Miffer 'bm tue of the r«rm **BxH" and 
:.» irvnnitmci!. a« wrll :•• hi* remark* npoa 
■3V own letter. af» ioci'^ and fair enouirh. 
'n ■««» of my farmer letter on that *ur>je«t 
"nrttMxnmz snr amoicnooa phrase, I will onee 
l ied * tpETC liixn my rievt apoa the 
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riy a number of chemical ehanfoi^ 

c 'vnicn ff luevitation i« bat one. 

n. Hie ""grmmdatiom" of tea is thtf 

by wfaien the first step of 

■ rmi) ij e£wred. 

thiftt the ftnt act eC 
gt uigu f jt ton ■ Toer -ioe* in reality take place 

rinder di«eftMit>n, the term 

ioea in fnct describe triat 

If than any other at preaeni 
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"he Btwr jno. je 'unaiT-ri ar's=rnt it .-eamie^ ttrmentation, inasmuch «s the serond 

'ue XTzesz ri m\ 1 - «r 'oe jrmsrn t '^ie «*■«* '^K 'bi* utmcse is not, or ought not to be, 

liant 3 rjcrriirr -3s^ trms oe ^ii^v vnirii uIowM ?a 'iereioD itself ; but in so far as the 
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■«e rianr. -m-i ae rnsn re tea -nter 'era " /si jasarf o ri ea'* as applied to the process 
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nymtrnw antaetmisfe are qiuta tinworthr of any -]n|^th«orTof Beal Fermentation advocated 

ri^T, since the amhor intomia chaft " die ty^ me ia no oriftnal idra of my own. It is, 
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1 hare pleasnre in making a brief wply may add that M. Fasteor's theory is sup- 

f /y •n^.hef \^.t^ fmm the pen of 3Cr. C H. pwtsd by perhapt the best and most snceeM- 

Utfpt^. Mr. Tietiper objects to the use of the fol esperiajenter in natural scienceof the 

ftsfm/4fmmii4ii^ m applied to the ehemval pressnt day. I refrr to Professor Tjnd^ 

t^Ynftn^ ithifh Uk^ place m the leaf «f tm M. Ptatewr has disoorered that the ooadw* 

/IriflAg iU m(efT«l allowed to elapae betvieB of AleohoUe Fermentation, sueh as la oaussd 

fh« ptmtm &t tmn§ Md firing: Mr. Lapptr kj the UnU^enurim, depends on tbtU 
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plants being oblig<>d to obtain the oxygen 
required for its growth from the tu^^ar con- 
tained in the liquid to be fermented instead 
of from the air ; and that »»^«« the air heeX' 
eluded^ no fermentation worth tpeaJcing of 
will take place. Ererj one wlio has the 
smallest claim to being considered an authori- 
ty on the subject, is aware of this theory. 
Mr. Bussell does not seem to know of this 
theory when he states that ''oxygen is 
necessary to fermentation." Tiiis matter is 
jast now particularly engaging the attention 
of planters, and I hate frequentlj taken the 
opinions of men whose experience is consider- 
able, and 1 can asst'rt that for the last 3 years 
I hate not met a single platiter who did not 
deride the idea thtit the change which takes 
place in leaf, after beins rolled and before 
being placed on the trajs, had anything 
whatever to do with Fermentation, When 
Mr. Bussell asserts that it has, he supports a 
theory which in no way accounts for the 
phenomena of the ease. Will he tell us why 
under-fermented tea gives a pungent, raspy 
liquor, while that of over-fermented tea does 
not possess those qualities ? His theory 
explains nothing. 

I have no hesitation in repeating the 
assumption which I ventured to make. I 
feel convinced that the presence or absence 
of free tannin acid in the liquor is the cause 
of its being raspy and pungent or the reverse. 
The longer the leaf is left without being 
dried, the less unoombined noid will be found 
in its liquor; while leaf that is dried off 

Suickly after being roll<*d yields a liquor, the 
avour of which would seem t^J point to the 
fact of its containiug a large quantity of 
free acid. 

The term Fermentation as applied to the 
process in question is unfortunate and 
misleading. Siicpuoity. 

A COBRBSPOKDBNT writes : **The colour of 
the new penny may be had equally well by 
oxidation as by fermentation. Fermenta- 
tion softens the pungency wanted, then 
why ferment F '^o one can tell whether 
the tea has been oxidized or fermented 
when it has the desired colour. The sap 
does not mature in the leaf till the be- 
ginning or middle of May, whether the 
buslieB have been late or early pruned " 

There is some obscurity about the above, 
but I gather from it that your correspon- 
dent considers fermentation to have a two- 
fold result, in that it " softens the pungencj" 
•nd gives'* thedesired color*' to the tea. I 
admit that it lessens the aitringenoy of the 
liquor — indeed care is necessary to avoid 
overdoing it and making your tea too 
** 9of€* s but I am not so sure about the 
other point. I think the color of the infusion 
depends greatly upon the following six 
important matters, each of which affords 
■eope for careful study and experiment before 



we can consider them to be thoroughly or 
even sufficiently understood, Ws. : — 

(1.) The variety of the plant. 

(2) The quality (age) of the leaf. 

(8.) The condition in which it was gathered 
and brought in (wet or dry). 

(4.) Mode and extent of withering. 

(5.) Pressure under which it is rolled. 

(6.) Time occupied in rolling. 

There may also be other things influencing 
or effecting it, but 1 think those who look into 
the matter studiously will soon convince them- 
selves that fermentation hus less to do with 
the color, t» cap, tlnm is generally supposed. 
I have found that good leaf cleanly kept, 
carefully handled, and promptly manipulated, 
gives a beautiful color with a rery slight degree 
of fermentation, whilst leaf of an inferior 
quality, or less carefully treated, throvrs a 
paler infusion though fermented ad libitum. 
Fermentation is a subject regarding which 
we all, I think, have much to learn before we 
can be said to have anything like fixed prin- 
ciples for our manufiaoture. 

Your correspondent says, " the color may 
be had equally well by oxidation as by fer- 
mentation, then why ferment P** Will he 
favor us with a description of the two pro- 
cesses, pointing out what he considers to be the 
dilTerence between them. And I should also 
like to know what is the meaning, object, or 
cmneotion, with the psirtioular point under 
discussion, of his last sentence, ''the sap does 
not mature in the leaf," &c. 

Before closing, I am induced to add a 
word or two in reference to the drying ma* 
chines now being introduced by Mr. Jackson 
and others to supersede the sjstem of open 
charcoal fires. It is olaime 1 for these ma- 
chines that fermentation stops the moment 
the leaf is put into them ; whilst under the 
old process it goes on for sotoe time after the 
leaf is pUced over the fire. But if I under- 
stand rightly, in a damp medium like tea 
fermentation ceases at about 140''F., and as 
this degree of heat can easily be maintained 
over a choola, I see no special advantage in 
the machines in this respect. 

Hava Bavava. 



We recommend a medium amount 
of fermeutation^ avoiding on the 
one band putting the teas over the 
fire in too green a state, and as 
carefully avoiding leaving the rolled 
leaf till it gets over-dark and highly 
fermented. To carry out this prin- 
ciple properly, sufficient provision 
for drying space should be made to 
admit of every ounce of tea being 
fired off as soon as the manager 
considers it has reached the proper 
state of fermentation. 
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INDIAN TEA AND ITS MANUFACTURE. 



A SHORT time since Messrs. Bal- 
mer^ Lawrie and Co. issued a small 
pamphlet containing the opinions 
of several leading planters on cer- 
tain special subjects which had been 
referred to them for consideration. 
We believe that a very few copies 
only were printed for private circu- 



lation^ but hearing of the intended 
publication of our Cyclopaedia, 
Messrs. Balmer^ Lawrie and Co, 
courteously placed the pamphlet at 
our disposal, and its contents have 
therefore been availed of, and 
arranged in this Work under proper 
heads. 



Fermentation. 



Nkpttitb. 
To obtain a raw, rasping and pungent 
flavor I am compelled to underferment, 
the indication of which is that the coloar 
of infused leaves are of a greenish brown 
tint. It is the caffeine or theine which 
produces the bitter taste in tea, the tannic 
acid its color and astringent properties. 
The longer the rolled leaves are fermented 
both compounds alter and enter chemically 
into other combinations, thas losing their 
original significations, and the tea assumes 
a more mellow and palatable flavor 
after a certain stage, hut carried bejond 
this point, it becomes of a sweetish sour 
flavor, unfit for consumption, and finally 
turns putrid. The structure of the cells 
of the leaf is composed largely of gluten, 
which is convertible into starch, and this 
again into sugar, and, as the transforma- 
tion cannot take place unless under suit- 
able conditions, I must conclude that over 
or a lengthened period of fermentation is 
the predisposing cause, and therefore this 
must be guarded against at any cost. 
JSven fermentation is necessary to turn out 
n good flavored tea, and, when hand rolling, 
I have found this could be secured better 
by putting about 5 seers of the rolled 
leaves heaped up in a dallah 18 inches in 
diameter . than keeping them in balls, 
because with the same quantity, the area 
of convex surface that is exposed or un- 
covered is less in the former than in the 
latter, and besides it offers quicker faci- 
lities for turning the mass inside out to 
ensure all the leaves undergo fermentation, 
always bearing in mind that their colour 
is no positive proof that they have been 
Bubject to the process, as mere exposure 
to the atmosphere will canse this (in 
consequence of the tannic acid), whether 
fermented or not. 



Thb Oldbst Flavtbb ik Ikdu. 
I never ferment to any regulated time, 
bal always judge by the eye when the 



bruised leaf has attained a proper stage of 
coloring. This plan would be risky but for 
frequent tastings. I do not ball after first 
roll, but allow the tea to color loose lying 
about 5 inches thick. 



An AlTTHOBITT. 

If the balls are opened out for fermenta- 
tion, the leaf will graduHlly open out, and 
lose its close twist, besides fermentiition 
will be eqnally rapid in balls. The color- 
ing should be finished in two hoars at 
most. 



A CAC9AB PLAIfTBB. 

In^ufficientlt fired teas go throngb a 
second fermentation on the way to the 
market, which is sure to doll them down, 
and make the liquor softer than when they 
left the garden. 

A Flantbb is Assam. 

In 1875, Mr. Boyle, of the Brabama- 
pootra Co., started manufacturing pungent 
teas in a degree similair to the old uamuna 
teas, which ran away with the market in 
1864, 65 and 66. On hearing of the prices 
obtained, all planters tried to find out 
how Mr. Boyle made bis tea. One after 
the other followed, but, as is well known, 
only one or two succeeded in reaching a 
high point, while the others sent in a dirty 
thin, greenish liquor with neither tante nor 
flavor — a tea which was as unsuitable for 
mixing purposes as it was for drinking. 
Those teas I saw in London, and well 
understood the cause. My own managers 
I tried to keep in the old way, but no — ail 
the talk was fermentation, too much fer- 
mentation, &Q, In 1878, when all yoa 
heard of was nothing but tea being put on 
fires from the machine, I made tea here, 
and began the season with only 40 mds» 
charcoal in May. My tea averaged nefe 
Re. 1-6 ; some of this tea was dri^ even, 
in the wind, and Wts fermented uaaToid— 
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ablj for twelve and fifteen hours. A small 
shipment of 6 chesta was sold in Calontta 
in September of the same year, which was 
not fired off after rolling for 36 hours. 
The tea seemed soar, so I had it sold in 
Calcntta. The Pekoe and Broken Pekoe 
realized As. 14-9, while Brokers in Calcutta 
were calling out to everyone, they were 
over- fermenting, so I consider the brokers 
assisted more than the planters to make a 
lot of rnbbish and bring Assam tea into 
disfaTor. 



CHiTTAOOKa Plahtbb. 
In ordinary weather and with fairly fresh 
leaf, about two hoars' fermentation is want- 
ed in my cool tea-house to obtain a full 
liquor, but with over-withered leaf abont 
half that time would seem enough. I have 
made countless fermentation experiments, 
and find that the mass made into balls 
ferments as evenly as in any other way, 
provided it has received good heavy pressure 
on the rolling table. Roll opened out and 
spread thin to color loses its twist, necessi- 
tating re-rolling, which injures the outturn 
and dulls the liquor :— piled up in dallaha 



to ferment, it retains some of its twist, bat 
acquires a mawkish taste. An nndistarbed 
fermentation in balls seems to be the safest 
and simplest plan to attain the bright color- 
ed oatturn which the brokers ask for. I 
have no doabt other methods of fermenta- 
tions are best for fine leaf : my remarks 
apply to ordinary leaf, such as is generally 
plucked in this district. The coarse leaf 
separnted in the rolling process should not 
be balled I think, as for reasons of which I 
am not cognizant, it liquors out best, and 
gives a brighter oatturn when fermented 
looAC. 

If the tea is not well dried, it is liable 
to sweat in the baskets during the interval 
which elapses till it goes into the sorter's 
hands next morning. 

I have noticed that leaf spread oat thin 
oa the firing trays as it leaves the roller's 
hands, and then left to attain the desired 
color, giveff, in nine instances out of ten, 
as good a liqnor as balled or piled-up leaf, 
which goes towards proving that the result 
sought to be attained by what we call fer- 
mentation is to be acquired by mere 
oxidation. 



Firing. 



Neftuvb. 



I DBT elowl^ at temperature not exceed- 
ing 150** in the choolas, and, as the sun 
is utilised for the same purpose in con- 
junction on all occasions, the consumption 
of charcoal averages only 15 seers per 
maund throughout the season. I don't 
think rapid firing turns out such good tea 
as the former, and provided this system 
is adhered to, I care not what sort of heat 
is made use of for the purposes, assuming 
of course that no foreign matter contained 
ill the medium, as resin, turpentine, oil or 
smoke, comes in contact with the tea. 
Those who believe in the efficacy of the 
antiseptic properties of the fumes of char- 
coal as benefioinl to tea will swallow any- 
thing. I never re-fire prior to packing, for 
the simple reason that there is no necessity 
for doing so on this estate, as my sorting 
and packing house is so thoroughly dry 
and most nncomfortably hot in all wea- 
thers, and besides the teas are stored in 
zinc-lined bins within this building ; no 
fault has yet been ever found with my teas 
in oonaequence of this non-firing. 

Thb Oidbst Plantbb in India. 

Aftbb once the leaf haa attained the 
proper tint, I fire rapidly what I would 
style the first •' Batty." After this the tea 
is shifted into long trays 6' deep» and the 



drying process finished in these. Daring 
the season, while making as much as 
70011)8. of tea a day, I haven't used more 
than 30 choolas. I never let other than 
aglow charcoal be pat under the tea, as, if 
the heat isn't brisk, coloring goes on to the 
detriment of the tea. 



An AuTHoaiTT. 
Thb roll should be spread less than 1 inch 
thick on the trays, and half an hour should 
be taken for firing. The malty quality iu 
tea is imparted by brisk sharp firing. 
Teas should always have a final firing or 
hot sunning before packing. 

An Assam Plantbb 

Gives it as his opinion that the absenoe 
of the strong malty flavor is due to too 
rapid firing of the tea and doing away 
with the panning. 

OHITTAOONa PULirTBB. 

It is bad economy to try and save char- 
coal, and I wish I had never experiment- 
ed to use the smallest quantity possible* 
Put a tray of leaf |' thick over a moderate 
fire, and another over an all aglow ohoola» 
and the difference in briskness and quality 
in favor of the latter will be very pro- 
nounced. The thicker the leaf is spread, 
the worst will be the liquori fori howsTor 
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ooreot the manipulation maj have been prior 
to the firing process, if the leaf is put over 
the choolas more than }' thick, eepecinUj 
if over dull fires, I find it is sure to go to 
the bad — it will steam to rags. If it be 
thinly spread over brisk fires, the tea in 
half an hour will be 12 anna:< cooked, and 
can be spread thick in trays and left to 
finish four drawers deep, over separate low 
fires where it cannot get burnt. Five 
choolas to A maund of tea with doable 
drawers are amply eafficient. The oftener 
the tea is turned over and shaken the 
better, and the less chance there will be of 
over-firing the small stuff. 



AiroTHBB OaCHAR FlAKTEB. 

I HITS tasted teas here (and sent you 
tome samples), and found the outturn right 



and the liquor strong, and you haye re- 
ported them dull, soft and bad infusion. 
The only way I can account for this is, 
that the teas had not been fired enongh or 
had abnorbed some moisture which had 
canned them to re-ferment. During the 
lant six years there has been no change in 
tea-making but quicker firing ; this gives 
a pungent liquor, but I am afraid too 
quickly so. The outer part of the leaf 
is caked or baked so quickly that the 
inner part or core of the leaf is left with 
moisture in it, and which is sure to fer- 
ment. Gardens which have gone in for 
this have suffered the most by the fall 
in prices of tea ; one I know of which 
fires very quick gets very poor prices when 
it used to get the highest ; when I was 
at home I heard this mark spoken of in 
London as under cured. 



Sunning. 



'NnvTWE, 



Fboyided the air is dry and no rain, I 
always place the tea after fermentation 
outside on large dallahs very thinly, 
whether the sun is obscured or not, and 
have ever done so for ten years past. 

Thb Oldbst Flaittbb in India. 
I SOMBHOW never dry my teas in the 
sun. I suppose for two reasons. Not 
that I have a prejudice against it. First, 
my tea-house has an eant aspect, and I can 
get no sun to speak of ; second, it is gene- 
rally so windy that half my tea would 
blow away. I have known concerns sun 
dry for years in Cachar witboat the teas 
being unfavourably reported on. 

An Authobitt. 
I AK sure it is injurious to put the roll 
but in the sun as it destroys the malty 
quality, but sunning teas for packing is 
not objectionable if spread i inch thick in 
dallahs, and if the tea can be brought up to 
a temperature of 120 degrees in about an 
hour, it should be fit to pack, provided it 
has been turned oyer several times during 
process. 

An Absax Flantbb. 
Thb reason of tea not keeping is too 
tnoeh use of the sun, as for some five years 
past it has been on the increase, and in 
1877, 78, 79, all seemed to sun tea when- 
ever they could manage \L aud final fire 
as well. The difference is, sun will dry 
leaf and make it into tea, but sun will not 
oook leaf, while a charcoal fire will do so 
perfeotly as any pan ever did : it is in this 
job hate (he real eaosa of Indian tea 



losing all flavor and taste ten days after 
a box has been opened for use in England. 
I may mention that I never dried tea in 
the sun in my life until 1878, and then 
only because I had no other alternative. 

Chittaoong Flantbb. 
Fob some time I sunned my roll, twelve 
annas or so, because it saved charcoal, and 
gave a handsome appearance to the tea, 
making it black and tippy, but I dis- 
continued doing so on finding that it pro* 
duced a metallic flavor, and dulled the liquor 
even when the leaf had been spread out 
quite thin. But sunning b^ore packing, 
provided the sky is clear and the air hot 
and dry, seems to bring out a stronger 
aroma than pucka battying, while there is 
no danger of burning. Besides the opera- 
tion is quicker, cleaner and more 
thorough. 

FiBINO. 

Too much care cannot be bestowed on 
this, the most important part of manipu- 
lation. The leaf, after having arriyed at 
the proper state of fermentation, should 
be qnickly fired and well dried, which 
process ought not to exceed one hour. 
There is no doubt that quick packing after 
manufacture tends to keep a rich aroma 
in the teas, which it very soon loses on 
exposure even in a good factory. In many 
concerns it may be difficult to completely 
fire off the teas on the day of manufacture* 
but in all such cases they should be so far 
dried that there will be no danger of their 
getting 80 damp and soft as to risk the 
chance of sourness, which is apt to set ia 
if proper oare is not taksn. 



i 
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The day's manufactare should he finish- ni^^ht is always inferior. Of course there 

ed dariu}? daylight. With proper arrange- are times when this cannot he ayoided, but 

ments there should be no difficulty in this should be exceptional, 
doing this. Manufacture carried on at 



MEMORANDUM 
On the Manufacture, &c., of Tea. 



Thb market for the sale of Indian 
teas during the past season, up to the 
present date, has been exceptionally 
unfavorable, owing to a combination of 
causes — partly to the prevalence of general 
commercial depression ; partly, it may be, 
from increasing importation of Indian 
teas; and partly, no doubt, from these 
having consisted of an unusually large pro- 
portion of low class teas of weak liquor, 
which, possessing no marked superiority 
in strength and character over ordinary 
China growths, naturally sink to the 
same level of relative value. The first 
of these causes may be assumed to be 
temporary ; the influence of the second 
is more likely to increase than to diminish, 
and can only be met by increasing efforts 
to attain to a more perfect system of eco- 
nomical working ; the last is more imme- 
diately within our control, and the best 
means of combating it merit the most care- 
ful attention and vigilance on the part of 
managers and assistants in cLarge of 
estates. 

Some of the more important points to 
be kept steadily in view are : — 

1«^ — Plucking the green leaves at an 
earlier stage of development — allowing at 
the commencement of the season a free 
growth of shoots for the formation of 
young wood. It does not necessarily 
follow that this would entail any material 
reduction in the amount of the crop, and 
any partial loss in quantity would be more 
than compensated for by the higher 
standard oi quality and value attained, and 
by the healthier tone that would be im- 
parted to the London market by the gene- 
ral adoption of this principle. In like 
manner any partial or occasional reduction 
in the daily task for leaf gathering, ren- 
dered necessary by this system, would be 
fully covered by the greater money value of 
the day's work, whilst there would be a 
snbetantial relative economy in all the 
subsequent operations, inasmnch as a 
mannd of green leaf giving tea worth 
an average of 1#. 6d, per lb., costs quite 
as mnoh in eharcoal, manipulation, lead, 
hoiss and fireigkli as one gif ing tea worth 



2g. per lb. Taking even the extreme case, 
then , of a reduction of one-fourth in the 
bulk of the crop, if accompanied by a 
corresponding improvement in the qunlity, 
there would be a positive saving of 25 per 
cent, in the items indicated, whilst the 
market would be less glutted, and the 
absorption of the inevitable increase of 
importations incident to extension of cul- 
tivation would take place under more re- 
gular and natural conditions. 

There are no doubt times — such as when a 
sudden flush of leaf comes out simul- 
taneously all over the gardens — when it 
would be difficult to carry out this system 
and at the same time gather all the leaves . 
If such cases cannot be adequately met by 
a partial gathering of the suitable leaves 
over the whole area, then there can be 
little doubt that, rather than go on gather- 
ing coarse large leaf to produce compara- 
tively worthless and unsaleable teas, it 
would answer better to suffer a portion of 
the garden to run completely hanjie for a 
time, and to turn back and gather the leaf, 
while in a suitable condition, on the earlier 
plucked portions. The ease with which a 
oasket may be filled with overgrown leaf 
no doubt affords a strong inducement to 
the coolies to persevere in that direction, 
but this is a minor difficulty which no com- 
petent manager would admit himself unable 
to control. The manager has also to 
guard against a tendency on his own part 
to strive after hulk in his crop as being 
the most important consideration, and the 
test by which he is likely to be judged. 
The sooner this illusory principle is dis- 
carded, and quantity^ without being lost 
sight of, made strictly subservient to 
quality and prqfit, the better it will be for 
all concerned. 

2nd. — The subsequent treatment of the 
leaf in the tea-house — the wiihering^ 
rolling^ fermentation^ firing, sortin^^ and 
packing-^B\\ demand careful attention and 
supervision, if the fruits of all the preced- 
ing labour and expenditure — just within 
our grasp so to speak — are not to be more 
or less sacrificed and lost In withering it 
is necessary that there should be ample 
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•puce, and in rolling that care 8hould be 
taken to avoid puttiDf? too much leaf into 
the machine at one time, and not to carry 
the process to excess, thos injuriously 
affecting the stren^^th of the liqaor to 
obtain, what is of infinitely less value, a 
well-twisted and good-looking leaf. 

Important, however, as these operations 
are, there is less room for serious error in 
them than in the following one of fer- 
meniatidn, to hit the right degree of which 
requires more study and discrimination 
than are generally given to it ; and failure 
at this point is, beyond doubt, one of the 
roost prolific causes of poor teas of weak 
liquor. It is no unusual thing to meet with 
two samples which, having as nearly as 
possible the same appearance in the dry 
state, show such a marked difference in the 
infusion as to make one worth from 3d, to 
6d, per lb. more than the other — a differ- 
ence generally traceable to an error in fer- 
mentation, though it may also occur in the 
firing-— more frequently from insufficient 
than from over firing— or from the tea 
being allowed to lie about and become more 
or less musty before packing. 

While the two extremes of over and 
under fermentation have to be avoided, the 
general tendency is to err on the side of 
excess. This sometimes occurs from ina- 
bility to recognise the true indications of 
•ufficient fermentation ; sometimes from a 
want of appreciation of the importance of the 
point, and allowing it to be treated in a 
haphazard routine fashion by the tea 
makers. One cause of over-fermentation 
may be found in the habit, prevailing in 
many tea-houses, of allowing the leaf to 
lie about in heaps too long before firing, 
waiting for space to be available on the 
dholes or trays, there being a tendency, 
more especially in factories where steam is 
employed for the purpose, to push on the 
rolling of the leaf without giving any con- 
sideration to the adequacy of the accom- 
modation for firing it off while at the right 
stage of fermentation. Another fertile 
oanse of over-fermentation, producing dull, 
weak, and sour teas, is want of care in 
seeing that the fires are kept brisk and 
bright, and that no more leaf is put on each 
chalnee or tray than can be quickly fired 
off. When a thick mass of leaf is put 
over a slow fire, the fermentation of course 
goes on even more rapidly than before, 
stimulated by the gentle heat, and a dull 
sourish tea is the certain result. Rolled 
leaf is in a fit state for firing off just as the 
original green colour is turning to pink. 
The outturn of the infused leaf should be 
a bright salmon brcwu. 



The first firing has thus been inciden- 
tally dealt with ; the sorting, being a 
mechanical process which may be modified 
from time to time to meet the requirements 
of the market, does not call for special re- 
mark in this paper, beyond pointing out 
the great importance of its being done as 
promptly as possible, to be followed by an 
equally prompt^naZ firing, carried to the 
point when the tea gives off the well-known 
malty aroma, and packing in a warm 
state — a most essential condition — so as 
to preserve the full freshness and aroma of 
the teas. Delay in this, and allowing the 
teas to lie about exposed to the atmos- 
phere is next, if next, to error in fermen- 
tation, — a most common and potential cause 
of deterioration, and one which cannot be 
too watchfully guarded against. Whilst, 
then, the most strenuous efforts should be 
made to have all the operations ( from the 
time the leaf is gathered till it is packed 
as tea ) following each other in their due 
order without needless delay, it may some- 
times happen, from pressure of work and 
an inadequate labour force, that this can- 
not be accomplished unless at a greater 
sacrifice than would result from a temporary 
delay in sorting and packing. To meet 
such cases, each factory should be provided 
with a few zinc-lined bins for storing the 
made teas, or where these do not exist, 
bins msy be easily and cheaply made of 
ekara and naga mats or machans raised 
from the floor a sufficient distance to 
allow of charcoal fires being kept con- 
stantly burning below them. 

On the subject of Breaks, it may be re- 
marked that while it is desirable to have 
these of a good size, the system of rebulk- 
ing in London renders it unnecessary 
that the tea in each break should be of 
uniform character and quality, so long as 
it is of the same class, and so long as 
unsound, or very inferior teas, are not 
mixed, or breaked, with sound and ds' 
cidedly superior sorts. This admits of 
packing being carried on uninterruptedly 
with each day's teas, simply putting the 
chests containing each class by themselves 
till they are numerous enough to form a 
break which should not, if possible, consist 
of fewer than fifteen chests. 

As a final, and very important sogges- 
tion, it should be a rule with every 
manager or assistant in charge of a tes- 
house, to practise frequent, if not daily, 
tastine in the cup, carefully comparing the 
liquor and infused leaves with those of 
samples known to be good. 

Tliis being the test by which brokers 
and buyers in England are guidad in the 
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•ale and purchase of teaa» it ia certaiDly 
no leas eaaential that it shoald he syste- 
naticallj and earefally applied by the 
prodacers in India, in order to obtain an 
approach to certainty, or anythinsr beyond 
empirical, haphazard resnlts, in the 8tan« 
dard of qaality. 

To many experienced carefal managera^ 
these suggestions may read as so many 
trnisms, with which they are already 
thoroughly familiar; and we are happy 
to be able to point to seyeral by whom 



they are daly appreciated and acted on. 
On the other hand, there are nnmerons in- 
stances where there has been such manifest 
failure in one or more of the above primary 
conditions of snccess, with corresponding 
loss to the owners of tea property, that we 
deem it our duty, in the present rather 
critical position of the Indian tea intereFt* 
to draw attention to them in aa piomiueut 
a manner as possible. 

Gbo. Williahsov & Co. 



IS CHARCOAL MANUFACTURE ESSENTIAL TO 

THE FLAVOUR OF TEA? 



Ik dealing with the probable 
revolutiou which may be effected in 
tea manufacture, and the greatly 
increased area of cultivation which 
may take place, should tea-drying 
by machinery be really found prac- 
ticable, there is, it will be seen, an 
important factor to be considered : 
the effect of charcoal fumes on 
flavour. 

It is generally believed, and we 
think with chemical proof for the 
reasoning, that a great deal of the 
flavor of tea is developed by the 

froducts of charcoal combustiou. 
t is within the range of possibility 
that some means may be discovered 
of meeting this necessity, even with 
the use of a tea-drying machine; 
but that mere heat will supply that 
Which at present charcoal undoubt« 
edly does, we do not believe. 
Colonel Money, speaking on this 
subject, says, tliat in his opinion the 
fumes of charcoal are not necessary 
to make tea ; but he adds, ^^ I have 
never made tea with any other agent 
than charcoal, and I have never met 
with more than one planter who 
bad. He said that tea was not 
food.^ Colonel Money ooutinues : 
— **The only effect of charcoal, 
theoretically speaking, is to drive 
all the moisture out of the roll, and 
thus make it tea/' That is to say 
fliat^ assuming charcoal simply to 



represent heat, any other heat would 
equally answer. But Colouel 
Money's reasoning amounts to a 
simple " belief,^' without proof or 
experiment, that heat alone is. 
required — a fact very far from 
proved. Mr. Cottam, writing on 
the subject, refers to the fact that 
the leaf in the process of firing has 
been known to imbibe a tarry- 
flavour, from the charcoal used hav- 
ing been manufactured from ati 
improper description of wood. Does 
he assume, therefore, that it is 
better to keep all gases from the 
leaf, and trust to the agency only 
of simple heat? The instances iu 
which an impure flavour is conveyed 
by charcoal must be rare indeed ; 
and that the pure flavour of tea is 
developed by the use of charcoal, 
has hitherto been generally accepted. 
The question seems to be, not sO' 
much a denial of this, but whether 
it is possible by any other means to 
supply the gases and chemical action 
which charcoal develops. It is some- 
what surprising that, in a matter of 
so much importance, no more cer- 
tain conclusions have been arrived 
at. The question is surely capable 
of practical solution. It may be 
that heretofore, iu the absence of 
any other suggested means for dry- 
ing tea, the matter has slumbered ; 
but it becomes necessary now to 

29 
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decide the point; for upon the 
decision rests the feasibility or 
otherwise of any change in the 
present method of tea-drying^. 

With reference to the preseryatire effects 
of the lue of charcoal in tea manufacture, my 
idea is . that it is not to the charcoal we have 
to look for chemical properties, hut to the leaf 
"which is heing dried. Charcoal fumes are a 
well'known disinfectant and deodorizer, and 
this is effected hy the ahsorption or neutrali- 
zation of ohjectionable matter. Why may not 



the same be the use aa to tea ^ 

If the fumes of charcoal immediately after 
passing through the tea were ooUecied in a 
closed chamber, some trace of additional mat- 
ter would, I think, be found on testing. Maj 
not the whole thing lie iu a nut-shell ? 

" If tea cannot- be made withont ehareoal 
without losing some of its good qualities, how 
is it that much tea is " fired" on zinc sheets 
in the sun, and never any complainta mada 
about it (that I have heard of) ? 1 think therv 
is a very general belief that tea ao mada is 
better than charcoal " fired*' tea. 



Reports on Tea Samples manufactured by Tea-drying 

Machinery. 

We have had samples of tea manufactured by steam-drjiDg machinery 
fnlly tasted. The result is highly satisfactory, and seems almost to 
dispose of the vexed question of Charcoal drying^ as well as to initiate a 
much-needed economy of manufacture. 

Reports on Tta Samples, manufactured by Steam-drying Machinery^ 



6ort« 



W.C.HuIbert&Co.'s 
Beport. 



Vaxuatioh.* 



London 



Calcutta. 



1. Pekoe 



2. Broken Pekoe 



1. Grey black, even 
wtry leaf ends, 
brisk pungent 
fine, rather 
wantine in 

strength 



2, Black, even tippy 
leafy broken, 
many ends, 
strong pungent 
liquor 



£ s. d. 



Bs.As.P 



2 7 



8. Pekoe Sou- 
chong 



8. Blackish bold 
little twitU 
ed leaf, thia 
little brisk 
liquor. 



2 10 



18 



CresswellA; Co.'8 
Report. 



18 



4. Souchong 



Bbxabxs 



a 



4. Grey bold ir- 
regular open 
twisted leaf^ 
thin poor 
liquor. 



The infiuions of the 
above teat art ra- 
ther duU, 



1 

to 

1 



1 

to 

1 



11 
to 
11 9 



9 

to 
10 6 



1. Black grey slij^ht- 

ly brown mi^l 
even wiry twist- 
ed leaf, good 
tips ; not st^ng 
uuUty flavoury 
liquor 

2. Blackish liUle 

mixed, little ir- 
regular, leafy 
sort, good tips, 
well tipped, 
strong and pan- 
gent «.. 

8. Black and brown"^ 
mixed bold, 
very long irre- 
guUr leaf, 
wanting in }> 
stfle aim make 
Not strong, 
pungent and 
flafoury liquor 

4. Much as before, 
little more irre- 

&ular, but aimi- 
r in water ... 



If anything worth 
more thiui valua- 
tion. 



Talvatiov.* 



London. 



Caleuttiu 



£f. d 



2 8 



2 8 



1 

to 

1 



8 
7 



B«.A«.P 



1 S 6 



14 



18 



11 



10 9 



* £xchaage^ Is. 9id, Freight, £3. PuU CommissioB. 
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I SHOULD like to know whether a sample of 
tea entirely dried by a tea-drying machine 
with wood or any other fuel haa been tested 
by analysis with another dried by charcoal, 
both samples hariog been manipulated of 
leaf plucked from tea bushes dose together, 
and in the same manner manufactured, eioept 
the drying. If to tested, what waa the dif- 
ference? 



Thbbv is yet another test. Let a charcoal* 
prepared sample, and a non-oharoosl prepared 
•ample, be laid aside for 18 months, and let 
it be known which stands keeping beat. This 
■eema to me the most valuable teat. 



Thb old qneition— is charcoal necessary— >xs 
ttill to the fore^ and demands solution. 

Like many other questions relating to tea, 
h ia so snrroanded by old prejudices and 
recent variationa in praetioe, that the end in 
Tiew is somewhat hidden; all we need is 
simply to dry or dessicate the leaf, after rolling, 
•0 as to prevent ev^r-fermentation. 

Aa a xiile, the more we learn of tea manu» 
liicture the simpler it becomes. Forty years 
ngo the fumes of charcoal were considered 
essential to the proper "curing" of the leaf. 
Later on, teas dried by heat radiated from 
iron fluea were well reported upon, and recent 
patents have been taken for this method. It 
IS now found that teas dried wholly in the sun, 
and even packed in the sun, are at Ua§t ss good 
as the best teas made in any other way. 

I know a garden that manufactured over 
000 maunds last year, and with an average 
** all round" of over fie. 1, yet the greater 
part of the crop was dried and packed by the 
sun's heat al«>ne, and a fire was not lit once 
for three weeks during the height of mannfao- 
Cure. 

When questions of " timber for charcoal" 
and ** drying machinery" are becoming urgent, 
this ia well worth knowing. 

The day will soon come when the sun's 
heat will be far more systematically utilised, 
any by a wide aouthern verandah, roofed with 
"alag'* glass and in which drying will at all 
timea go on, if the sun is out, by the snn's 
heat, and if cloudy, then by artificial heat. 
Tea can be dessicated by — 

Ul. — Heat from charcoal fires— radiat- 
ed. 
2fii^.— Heat radiated from fines or pipes. 
2rd — ^Drv air, hot or cold, passed 

through the tea. 
4th. — By the sun's heat direct. 
Of these the most used hitherto has been 
Ko. 1, f.tf., heat mainly radiaUd from charcoal 
fires. No. 2 is the subject of patents and 
partly in use. But No. 3 will be the method 
— ^no doubt ffenerally— of the future. No. 4 
being applicable at once, and also available 
in the future in conjunction with No. 3. Sun's 
heat ia 150^ to 160** and over. I may men- 
tion that there iaaome difference between air 

teitod bj'fiaeii tod air heated bypassing 



direct through live charcoal. In the former 
the air passes on intect, and simply is plus so 
much heat. In the latter case it is also minut 
so much oxygen. 

Fermentation means "oxidation;" and 
hence the air, heated by passing through 
lighted charcoal, tends to arrest fermentation 
more rapidly than it would if only heated in 
flues. 

The " fumes of charcoal" are no more a 
neeettity than " panning." It also at one time 
was considered quite indispensable— and has 
gone out of vogue with no loss. The " fumes 
of charcoal" will soon follow it ; and, relier- 
ing us to that amount, enable us, so to speak, 
to breathe ireely. 

8. £. Pbal. 



Frok what has appeared in the Indian Tea 
OatetU, the process of drying leaf in Assam 
is confined to the nse of charcoal ; and the 
question has arisen, whether the pure flavor 
of the tea can be developed by any other 
meana than by the chemical action of charcoal 
gases? 

The use of charcoal has been abandoned on 
the best-managed tea estates on the Neilgherry 
Hills, as being both expensive and laborious ; 
besides, the pure flavour of the tea must remain 
in ite integrity free from deterioration when kept 
from the direct fumea of the charcoal, which 
too frequently is not sufficiently charred or 
converted into charcoal ; and thus the flavor 
of the resinous substances, contained in the 
cellular tissue of the dilFerent woods, is pre- 
Tented from being imparted to the tea during 
firing ; moreover, the heat can be better regu- 
lated by this system than that of the rude 
charcoal fires, so that the tea ia not so liable 
to be burnt or smoked during the process of 
drying. 

When (he leaf has been sufficiently ferment- 
ed, it is placed in a series of drawers'— the low- 
est drawer being about two feet from the iron 
plate, which is again two feet from the furnace 
outside the tea-house from which it receives 
its heat By this means the tea is cut off from 
direct contact with the fumes of the oharooal 
or wood. 

This method, although still imperfect, mnst 
necessarily be cleaner than the charcoal sys- 
tem, as the ash or dust arising from the char- 
coal cannot, in any way» reach the tea whilat 
firing. 

The writer of this has tried both systems, 
and since he has introduced the furnace plan 
into hia garden he has heard no complainta 
against the quality of his tea; and he be- 
lieves the brokers and others in London or 
elsewhere aie not able to detect the difference, 
and he haa twice sent tea to Calcutta for valua- 
tion, and the last bateh made by the new 
system was priced 4d. per. pound over the 
former— both being Pekoe. 

There are doubtless many imperfections in 
this Neilgherry method susceptible of improve* 
me&liforio^tADoetbe iron platesi firom con- 
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sUnt expansion and contraction, are liable to 
crack, and also to injure the chunam in which 
they are set This, however, the writer thinkf, 
can be remedied in a great measure by the in- 
troduction of other materiol less liable to the 
influence of heat. Should any farther parti- 
culars be required) the writer will be glad to 
give the same. 

Cootioar^ Keilqhsbby Flamteb. 



Sbvebil letters have appeared in the 
Englishman respecting the proper method 
of drying tea— Dry hot Air »#. Charcoal— 
and attributing the non-keeping qaalities 
of tea to the fact that it had noi been dried 
by charcoal. Many will recollect that in 
.the infancy of tea some planters, although 
panning and using charcoal, did not dry 
their teas sufficiently, so that it arrived in 
England out of condition,*-some of it 
even sour ; but now it appears (Query — ia 
it so P ) that the teas deteriorate some- 
times after they arrive in England. Ia 
this merely a cry trick of the trade to 
lower the value of tea, or is it a real fact P 
There is no mistake that the hot air from 
charcoal fire is a very pure air, and no one 
would wish to set it aside if it could in 
future times be relied on, — a constant un- 
failing supply; but we cannot shut our 
•jes to the fact that the forests are fast 
falling under the axe, not only for char- 
coal but for boxes, and all kinds of timber 
reqnired for factories and firewood for the 
coolies, so that all provident planters will 
look ahead, and search for some other 
means for drying tea either by steam and 
a very little charcoal, or by the numerous 
inventions for the drying of tea by hot 
air. Of course, as suggested by Mr. 
Schrottky, it would be advisable to make 
experiments by competent planters, and 
the samples should be sent home and 
tested by faithful men in the trade, and 
also by scientific men. In my opinion H 
tea ia properly fermented, and at the right 
time^ dry hot air will preserve it as well 
as charcoal ; but if there is any putridity 
by improper fermenting or at the wrong 
time, then the best means of drying and 
preserving it is undoubtedly charcoal, 
nhen once putrid fermentation has set 
in, then there is no knowing where it 
will stop. All the Bankers and Agents 
for gardens are reducing the expenditure 
to the lowest minimum point irrespective 
of good manufacture, and they ask for 
quality, and do not know how it is to be 
obtained. Orders are sent up from Calcutta 
that the teas are not to cost more than a 
jDertain number of annas per lb. ; and the 
4>uly matter that the planter can posaiblj 



reduce is the number of his coolies : and 
be tries to work the oracle merely to save 
the pay of extra coolies : the leaf is only 
brought in once a day instead of twice 
in cool localities, and three to four times 
in warm localities. The leaf is in fact 
fermented in the basket, and no other 
care can bring it round. Again, when 
the leaf is brought in on account of too 
few coolies, as much leaf as possible is 
carried into the withering loft, and there 
It is left to over-wither or rot, so as to 
avoid the expense of carrying from the 
leaf shed. Others go in for natural 
withering, and let it remain to be withered 
by itself, and never carry it to the wither- 
ing loft: here more than ever ia tha 
chance of putridity ensuing. The old 
rule of withering in the sun is quita 
given over. In former times withering; 
in the sun was always attempted, and 
usually took only a couple of hours ; the 
temperature of the sun varies from 90® tor 
120®. The action of the sun is purify- 
ing; but we cannot always get the sun, 
so we are forced to make withering lofts 
and so attempt to attain the action of the 
sun, and take 10 to 24 hours to wither 
the leaf: is this right P After the tea ia 
rolled is the proper time to ferment,*-- 
not before ; and this must be studied sa 
as to obtain a sweet fermentation. Let 
these matters be studied, and then make 
experiments with charcoal and other hot 
air, and the question will be set at rest. 
But although this cry baa come from 
England, yet it is very vague. To solve 
the question properly we should know 
under what condition did the tea deterio- 
rate. Was it because it was bulked and 
then sent away in open cheete, and so 
kept for a twelve month ? Why, eyen the 
Chinese do not do this. Or is it found 
to deteriorate after it is mixed with the 
dirty-faced China teas? Tliese are impor- 
tant questions that should be answered 
by people who make the complaint. I'hat 
the question should be set at rest, I 
quite agree with Mr. Schrottky ; but 
Mr. Schrottky from not (perhaps I may 
be incorrect) having been on a tea planta- 
tion, is not aware that most of the 
Indian tea made for mixing is not fer- 
mented, — only coloured and placed over 
the drying fires almost immediately it ia 
rolled ; in fact it is half green, or ana- 
loeous to green tea or to the China 
Oolong tea; whereas China tea is fully 
fermented to the border of putridity (and 
therefore re<juires charcoal) : in fact much 
of it is putrid, for both green and black 
tea of (^hiiia mak% aftec iDfosion. bx 
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mere presenre of the finfi^r and thumb 
become palp, and all the dirty fact nfjf 
ezadee on to the fingers ; it is this dirty 
facing (lamp black, &c.) that soils Indian 
tea when mixed with it. Get the 
Chinese to supply pure tea, and all 
these objections to Indian tea will soon 
pass away. The new fashion of quick dry- 
ing by hot air may have something to do 
with the <jaestion, for if dried too quickly 
the leaf is only skinned over, while the 
interior is moist ; therefore the pncea- 
battying advocated by " Newotha Bill" 
should be thoroughly carried out. Sour- 
ness precedes putridity, but there is a 
stage before sourness which I call the 
alcoholic stage, and it is a stage of no 
flavour, for vinegar only comes from 
alcohol. Most likely the tea is in this 
stage of which complaints are made, 
and we require scientific men to tell us 
in what stage it really is. 

The number of minutes proper for the 
requisite drying of tea is very important ; 
all the experiments that I have made have 
made me averse to too quick as well as 
to slow drying : and this must be studied 
by the planter. Also the number of minutes 
after the leaf has left the rolling machine 
and putting it on the fires, so as to ensure 
the proper sweet fermentation if tea for 
drinking without mixing is required ; fine 
leaf less time, coarse longer time. If Mr. 
Schrottky can prove to us that, by 
chemistry, he can give to hot dry air the 
preserving properties of the hot air from 
charcoal fires, it is a great thing, and if 
necessary we ought to avail ourselves of 
this knowledge. 

YBiJia ago when I first mooted the idea 
that tea could be fired without ' charcoal 
it was scouted. It was said : " The fumes 
of charcoal had some chemical and necessary 
effect." The Chinese would not have 
used it from time immemorial had a 
substitute, and a cheaper one, been 
praoticable. Such were the objections. 
It is now no longer a question. A great 
part) perhaps the greater part, of the 
Indian produce is to-day worked with 
other fuel, and it is only a question of time 
when all of it will be. It is generally 
•dmitted that tea prepared in dryers is 



more yalnable than that fired over 
charcoal, and begging the question that the> 
fumes of charcoal are not necessary (the 
old idea is very nearly exploded), it is . 
reasonable that it should beso ; for, if there 
is one thing certain in tea manufacture* 
it is that speed is necessary. Charcoal 
drying took on an average 45 minutes. 
Tea is fired in the best dryers in 8 minutes. - 
The following are the results of a long 
Series of experiments. The valuations were 
made by more than one Caiontta broker :-* 
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These were made from the same leaf a^ 
the same timsi with every care. 

E. Momnr. 



General Notes on Tea and Tea Manufacture. 

JuNOLB. ^ washed away while it is growing, and whenr 

Jungle is very much abased, but it has turned topsy-turvy it still does the same 

lb met ia keeping the soil from being thing, Grassi at the edge of terraces, hs 
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Very usefal. It should not be allowed to 
grow too larfpe or too high, bat should be 
kept down with the knife or sickle. One 
of its greatest uses is in the cold weather, 
•^•keeping the ground damp, and protect- 
ing the exposed side of the terrace from 
the drying effects of the westerly winds. 
Two small gardens, in which this year the 
grass was left on the edge of the terrace^ 
and not deteriorated by any use of the 
knife, flushed earlier than any well-ouUi- 
vated, well-pruned garden in the hills; 
■o that, in my belief, grass at the edge of 
a terrace is useful ; but it should not be 
allowed to get the mastery. If it is left 
for a whole sesson without trimming and 
reducing, no wonder it is a nuisance ; but 
as the gardens ought to be hoed six times 
in the year, so each time the edge of the 
terrace ought to be trimmed, and the 
grass cut down to within an inch of the 
groond as part of the labour. 

WiBKur oa Bi-MoNTHLT Flvgkino roR Tba. 

I BITS seen two letters touching upon the 
adTisability of fine or coarse plucking in the 
case of the tea plant, or, in other words, of 
plucking at shorter or longer intervals. 

The manner in which the plucking is con- 
ducted must affect the entire economy of the 
plant ; upon the system adopted must depend 
the very health and existence of the bush. I 
am sorry therefore that the experienced writers 
of the letters above alluded to did not analyse 
and explain for the benefit of their readers any 
•ystem of plucking indicated or advised- 

It is not easy to see why it should matter 
much whether the leaf be taken a little finer 
or coarser, or at few days interval more or 
less, provided the system adopted be calculated 
to thoroughly tsp the plant, allowing and pro- 
moting at the same time the best available 
growth ; so far as quantity is concerned such 
should be about the same. Extremes of pluck- 
ing have been advocated at from intervals of 
five days to one month. What we, therefore, 
want to ascertain is that golden medium when 
we shall obtain the largest crop of the most 
marketable leaf, and at the same time do full 
Justice to the plant. 

In taking any crop, whether such be leaf, 
fruit, or a direct supply of the *' return sap," 
as in the case of the rubber and toddy trees, 
the most we can look for without dealing 
injury is always the same, vts., a crop taken 
from the greatest supply of surplus sap the 
plant is cspable of producing, while at the 
same time itself retaining sufficient for its 
necessary development. 

In plucking finer leaf, the flushes must be 
taken in quicker succession than in plucking 
coarser, or the plants would run out without 
ever being duly tapped ; but it need not follow 
from this that one system of plucking more 
lipid thin the other neod on this aocouat giTO 



a diminished yield or less good development 
in the case of the plant 

If the flushes be so broken down by coarse 
plucking as to be injured and checked in their 
growth, then a generally undeveloped state 
and hard tendency must ensue. For a time 
after the injury is done, the plant only sticks 
and hardens, thus losing time when it should 
be going on. On the other band, if plucking 
be so extremely fine that to get a crop the 
flushes must be taken in such rapid succession 
and at so young a stage that it is not possible 
to establish normal growth, then of a neeeasity 
the bush most be driven into countless spray, 
which must quickly shut up and leave the 
plant cramped and powerless without having 
yielded a legitimate crop ; in either of the 
above cases the prospects for the ensuing sea* 
son can be but poor. 

Upon the more developed leaves the trees 
chiefly depend for their vital action ; the very 
young leaf, while in a state of rapid develop- 
ment, is rather feeding upon the parent, than 
itself acting as a vital organ. If a plant, or 
any part of a plant, is running itself unduly 
out, if the young growth is in fact acting like 
a ** thief in the candle," then, by pinching off 
the tops, the evil ia arrested, and stronger 
development is obtained ; but if, in the case 
especially of a delicate plant, this pinching is 
too heavily done, weakness instead of strength 
will follow, and it had better have been left 
alone. Beyond doubt, breaking down too 
deeply into a shoot causes an injury, while 
light pinching does no harm so long as an im- 
mediate supply of new leaf is not required. 
This would, I think, indicate that the younger 
the leaf the tea crop can practically be com- 
posed of, the better, both for quantity and 
quality, due regard being always had as te 
thoroughly tapping the plants, while at the 
same time jealously watching that they are 
allowed their due growUi.— i&i^/i«AsMm, 



Charcoal and othbb Withbbiko. 

Witheriru^, '■^Too long withering by 
charcoal is bad, as it makes red leaf, par* 
ticularly if there is a draught in the room ; 
but in Darjeeling we have so much rain 
that we could not wither 6 per cent, in the 
sun. Withering in the sun, on gaWanised 
corrugated iron, is, I believe, the best, but 
not in a strong wind. Wind or draught 
in the withenng*room dries the leaf too 
much, makes it leathery,— hence red leaf: 
still air is required. Withering on oorm- 
gated galvanised iron makes the darkest 
li<)uor. The temperature ought to be 8ta« 
died. The right heat for withering is 
about 100 degrees ; but in a room covered 
with corrugated iron, on a wet day, the 
drying room should be 120 degrees, so as 
to maintain in the upper withering loft 
105 degrees. Charcoal fumes are not good 
for withering i but in tha.preeent annaige«< 
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ment of the tea hoasee in Darjeelin^ it 
cannot be helped. Keeping the leaf in a 
moderately cool room for two days, thinly 
spread out, the leaf will wither by itself. 
The shorter time the withering, the 
stronger the tea. In this month, when 
the leaf is thinner than in the earlier part 
of the year, and the garden is cultivated 
so that there is some sap in the leaf, two 
hours is quite enough for fresh leaf, and 
one hour for stale leaf ; but although you 
may wither properly, all the pungency 
may be lost if you have too strong fires. 
If you are too long drying, the colour of 
the leaf is dark, and the liquor dull. 



Off Febxbktatiok. 

Fermentation can be carried to putri- 
dity. I do not like the expression ; for to 
many it gives a wrong idea. The colour- 
ing, (in other words oxidation), of the 
leaf is simply made, firstly, by bruising, 
in the act of rolling — not crushing; 
secondly, the colour is brought on quickly 
by exposure to the atmosphere, thinly 
spreading out lib. to 1^ feet souare. In 
30 minutes, in a temperature of 100® F., 
it will colour rapidly: throw it in fires 
about lib. to the square foot ; dry in 1^ 
hours. To do this you must take care that 
there is neither too much nor too little 
cbarcoaL All must be done by' extreme 
method. If we take all the care possible, 
rarely two feeds of the machine have the 
exact same flavour, owing to some trifling 
cause : the fires may not be quite the same 
heat— the choola cooling by the time of 
the bud firing ; withering-loft getting a 
trifle too hot, in spite of opening the 
windows ; the temperature of the air rising 
or falling ; the leaf being not in the same 
eonditioa for plucking — perhaps a day too 
old or a day too young. In some days 
the leaf will heat in the machine ; in other 
times it comes from it perfectly cold. In 
some factories, at low elevations, to make 

IN^Dgent tea it is necessarjr to throw the 
cttf on the fires directly it leaves the 
machine. 

If we could dry by cold air, there is no 
doubt that we would make very pungent 
teas ; bat they may not be pleasant drink- 
ing tea. The heat from the sun ; air pass- 
ing through pipes heated by steam ; 
pipes heated by fire—- all have different 
qualities and give different qualities 
to the heat I prefer air passing 
through pipes made red hot by fire, as the 
air is more oxidised, and more approaches 
t^ hot air from the diarooal* {See Mr. 



Dickinson's Patent.) In drying by char- 
coal we have one great difficulty : that is, 
keeping the drying house clean. From 
using the ashes to cove r the live charcoal, 
the ashes are burnt over and over agaii^y 
and become so fine that it is impossible to 
sweep them up. It is absolutely necessary 
to sweep the drying-room at least once a 
week — sometimes ot'tener, and therefore any 
system which tends to cleanliness especially, 
and the possibility of maintaining an even 
temperature, is sure to succeed. Where 
steam is used, I believe it should be dry 
superheated steam* 

We require the chemist as well as the 
entomologist. Let us analyse the different 
atages of teas; let us work backwards. 
Tea will become putrid. Before this stage 
comes the vinegar or sour stage ; Yinegar 
comes from alcohol; alcohol from grape 
sugar; grape sugar from gum or starch. 
Chinameu like the tea in the saccharine 
stage, as they drin k it without sugar or 
milk. We prefer it in the gum or starch 
stage, which we make pleasant with milk 
and sugar. Alcohol is the stage of no 
flavour. The vinegar stage all well under- 
stand ; but on account of different qualities 
in the air-heat, (damp heat or dry heat) 
all these stages are lengthe ned or acceler- 
ated ; and it requires incessant care on the 
part of the manager to hit the right 
method for each day. 

The fumes of charcoal put a yery plea- 
sant grey (to look at) plum-bloom on the 
tea leaves. This is all taken out in 
sieving. We wnnt a process to sieve the 
leaf after it is rolled, and before it is put 
on the fires, so as not to sieve afterwards, 
or to pluck the leaves separate, or to sieve 
it before going into the rolling machine^ 
Our teas would then look twice as welL 



I HiTB the pleasure of forwarding two 
extrncts from S. Ball's book called Tea in 
China. What was true then, appears 
equally true now, and worthy of atten- 
tion : — 

** Unless attention and skill be exeroised in 
every part of the cultivation and manipulationy 
the teas will be found different in weight and 
inferior in quality. Thus, a plantation ill 
pruned, whioh would otherwise yield 
lOOfOOOlbs. of tea, reckoning lib to ten bushes, 
would produoe only 85,000lbs, and if badly 
manipulated, only 70,0O01bs., and this 
quantity would aLio be reduced in value 20 
per cent together making a loss of Id, the 
lb. In fact, the plantation would not pay. The 
planter might ascribe the failure to many 
ohimerieal fancies, but in truth it oould only 
be attributed to unnkil fulness and indolence/* 
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(Page 87) '* After the first year the planta 
are topped, hoed and manured. The manure 

'is uaed both in a liquid and dry state. It 
consists of a mixture of mustard seed and 

'dried Sardines (a kind of herring) oil-cakea 
of the Srtusica orienUUiSf and other ooleworte, 



together with human dung and urine. These 
manures are found by experience to be suit- 
able to the heavy soils congenial to the tea 
plants, and to exercise a deoided influenoe m 
the improYement of the shrub." — iNipp9n» 
Parte.) 



Deterioration of Tea. 



NBPTinnL 

I WOULD prefermaking the drinking teas 

cf past times, but as brokers call for strong 

cabbage water for mixing pnrposes, I am 

obliged to make a raw unfermented article. 

Thb Oldsst Plaktbb iir IirsiA. 

Mt belief is that tea has reached that 
stage with regard to its market, that those 
that won't conform to the requirements of 
the dealer in the matter of bulking and pack- 
ing in even tares will go to the wall, in so far 
that they will fall into the hands of middle 
men who will bay up small breaks and bulk 
■with all the producer's profit going to 
them for their pains. 

A KUMAON PLlirTBB. 

Thb soil, I believe, from the constant 
cropping it has been subjected to without 
adequately returning to it the constituent 
parts abstracted, has become so impover- 
ished that it cannot now as a general role 
produce vigorous healthy leaf without which 
-good tea cannot be manufactured. The 
-various blights with which the tea bushes 
are chronically affected now seem to me to 
point unmistakably to a deteriorated soil 
in which the tea bushes grow, and, unless 
.prompt and stringent measures are taken 
to improve tbe soil by manure and good 
And adequate cultivation, the Indian tea 
bush will become a permanently diseased 
product of nature. It seems to me that 
if every tea estate in Bengal would allow 
%he fields where the tea bushes are afflict* 
ed with Red-Spider, Mosquito and other 
blights to lie fallow for several years, the 
recuperative forces of nature by which 
the soil attracts from the atmosphere, 
ammonia, carbonic and nitric acid, would 
remedy what has been brought about by 
means of neglect and eager hastening to 
be rich at the expense of the unfortunate 
tea bush. 

1 believe that almost the universal 
neglect of panning the tea, and the use of 
charcoal in tbe first and final drying, have 
deteriorated still more the tea made from 
deteriorated leaf, and rendered it liable to 
go bad if kept any length of time. It 
•eems U> me, and has seemed so all along. 



that the precepts and practice of tbe Chinene 
have been too lightly valued by the British 
tea planter as a rule. 

Chittagoko Plaktbb. 
I CiNMor agree with you in attribnting 
tbe fault to the short time now allowed for 
pucka bat tying, because teas made in this 
district, and which have never been so 
treated, fetched high priced and pleased 
the brokers in past years, while those 
who have adopted pucka batty ing recently, 
with the hope of improving their teas, have 
not obtained better valuations. Naturally 
however teas must be better for being 
dessicated more than once, especially 
before packing. Wherever the fault origi- 
nates, it deveiopes itself pretty freely 
during the time the tea is in bins ftrepara* 
tory to packing, and it is found advan- 
tageous to pack the day succeeding manii- 
factore. 



A DABJXBLura Plabtbb. 

I AM not aware that there really is any 
deterioration in tbe quality of Indian teas^ 
at least as far as Darjeeling is concerned. 
For the last five seasons (including this), 
I am certain that Darjeeling district taken 
all round has turned out a finer quality 
than it did during the five ptevioas 
seasons— 1871 to 1876. Prior to 1871, 
I believe the flavor of Darjeeling tea 
was fine, owing to tbe gardens oeing 
young, very small outturn per acre being 
the rule, and pungency not oeing required 
by the brokers, &c. This demand for 
pungency has been against tbe quality 
of Darjeeling teas in my opinion, as they 
ought to rely on flavor. As regards the 
keeping quality of teas as well as fliavor, 
I consider this has been injuriously 
affected by the giving up of ''panning/* 
but this only amounts to an opinion ef 
course, and must be taken for what it k 
worth. 



A OAOHAB PlAllTBB. 

I SHOULD be inclined to attribute iha 
cause of the falling-off in consumption to 
the British public, owing to depressed times, 
demanding a lower prioeid tea than formerly. 
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nther &riti to ** non-keeping:^' properties 
iRid to hare been dieooTored in Indian 
teas, for this eeriouR fault must anrely be 
<mifined to tbe tea of a few gardens only, 
whose mark would soon be avoided. In 
#bat reepeet if Indian tea said not to 
keep? Does it become eoft and 
Viildewy P Bec^mse this miicht be dne part- 
ly to the very thin lead that is now used 
compared with old times, thoaf|rh I am 
ibtlined to airree with you as to the oanse 
df" non-keeping" of Indian teas, and I 
eertainly do not think it in a fault that can 
Be found with my teas, for they are always 
*' pncka-battyed *' OTsr slow fires for at 
least 13 hours before being packed, and 
tfiis is I think the only custom of the old 
days that is retained in my tea-houne, bat 
dne that I always approved of and there- 
{bre never changed. 

AvoTHn AeaiK Pxixm. 

Thb deterioration of Indian teas is a 
•nlgeot that I have taken great interest 

3' 1 since I was at home in 1877. In those 
ays the evil was confined to one or two 
mlirks, and the canse was supposed to be 
f;'om something peculiar in the style of 
qianufaoture of those marks, and not as 
Has been discovered, from those marks 
laying been brought more prominently 
Mfore the leading merchants, or from so 
few teas then being kept back for sale. 

My own impiiessibn at the time was that 
ovrteas "went off" from not panning, 
i^d I had a steam heated pan made simi- 
lar to those used by ^ Sugar Boilers,*' to 
^ke the place of the old fashioned ones. 
We gave up panning teas in 187l,^because 
it was stated ** unpanned*' teas were just 
as strong, and tnere was no chance of 
burning' them: the supply wasn^ eoual 
te tbe demand, and our teas went mio 
iaamediate consumption; they were not 
wanted to keep, they were only used for 
iftixing, and the mellow flavor produced by 
panning was not required. An old China 
tte-maker told me, if yon are going a 
week's journey pan lightlv ; if a year, pan 
9f hot as you can ; of course there is 
pijinning and panning ; if you pan with a 
ggraat neat you have to be very smart or 
j^ burn your tea, while if jou use a qold 
pyin, your tea would want briskness. I am 
not prepared to aay a steam-heated pan is 
mm entuee success, but the great advantage 
is you can't bum your tea, and you can 
ksep up an even heat. I have never dis- 
eoveved on what anthoiity Spanned" teas 
i#are disearded; The leading people at 
lMae~ never bad' the matter properly 
plaoed before them. A shipment or on^ 



panned tea was sent home and approved, 
but no investigations were made to gua- 
rantee such a rsdical change. Planters 
were only too glad to get rid of a tedious 
and risky process ; and with that took to 
** pucca battying" their teas a quarter of 
the time they formerly did. I remember 
when teas were " pucka battred" for 20 
hours, now 4 hours is often sufficient, and 
in some gardens the teas are simply warmr 
ed and packed. These two things, non- 
panning and light battying, were brought 
m force about 1871 1 think. Still planters 
used to^ pan if they found their packing 
getting in arrears, and you generally find 
old planters pan their own drinking teas« 
because it makes better drinking tea and 
keeps longer. These two points are well 
worth enquiring into, and after that 
you may travel home and see how our teaa 
are treated compared with China. When 
tea arrives at home, I believe it is placed 
in bond, sampled and weighed; with 
Indian teas sampling and weighing means < 
*'bnlking." I speak advisedly, and am 
open to correction. China teas are bulked 
io China, and do not stand the same test 
as Indian teas do. If our teas are bulked 
in a London winter fog, and then packed 
cold, and kept some months for ssle, it's 
no wonder that they deteriorate in quality. 

AiroTHVB PuiaTaB nr Aasiic 
Mt belief is the same as that of the 
writer of the letter in the '* Bngliahman" 
that teaa are not snffieiently dried now* 
Yfhen I was in Cschar, final firing occu- 
pied from 8 to 10 or 12 hours ; of onurso 
the teas were kept all this time over slow 
fires, and were thus thoroughly dried 
before being packed ; now scaroely a third 
of the time ia taken up in the final firing. 
I* do not think with Mr. Sehrottky 
that drying by machinery haa oanaed this 
deterioration in the keeping properties 
of Indian teas. A very email portion 
of Indian teas are so dried. Those that 
are tlras dried, if dried rapidly, might have 
the effect of drying the tea externally 
only, leaving some moisture in it inside. 
Nor do I- concur with a later corre- 
spondent of the '* Englishman" who scouts* 
tne idea of Indian teas not being 
Buffieiently dried now, but attributes the 
non -keeping quality to teas not being 
panned now as formerly. I believe rolling 
maohinee have a good deal to answer for 
in making bad tea and low pnoes. t 
know it quite bewildered me. There was 
no use trying to get the leaf to put on a 
good color. Do wlMt you may the result 
was the same. BoU mnoh orlitttet 

80 
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ferment little or lonp^, it made no 
difference. Now I think you will find 
my teas very guperior to any lent from 
here daring the past three yeara. 

AirOTHSB AbsaK PLAimB. 

A DVAL has heen said ahoat the old Qse 
t>f the pan. I worked with a pan for some 
■ix years in Assam tea, averaging from 2#. 
to 2«. Zd. gross. I stopped the pan, and 
my teas for some eight or nine years 
went on hringing the same prices. No 
difference was ever noticed either in 
reports or prioea after leaving off the 
pan. 

M1S8B8. Balmbb, Lawsh & Co, 

Complaints of the in jar ions effects of 
the iron are not new, for several planters 
have drawn oar attention to it, hut we 
have not had the opportunity of observing 
■e marked a difference in the quality of tea 
made under the two different conditions. 

We are inclined to think our Knmaon 
florrespondent lays too much stress on the 
affect of the want of manure in causing 
a deterioration in the tea hush ; doubtless 
on old gardens this may safely be assigned 
as the cause to a certain extent of in- 
ferior tea being made, but the same will 
scarcely apply to young gardens, and 
especially where the soil is so rich as in 
Assam. That manure inoreases the yield 
snormously there is no doubt ; from care- 
fully watched experiments with a patent 
manure the increase waa found to be 4^ 
maunds per acre over the unmanured 
portion ; the question however remained, 
would it pay P This we somewhat doubt, 
such manures being very expensive, but 
are not at present in a position to say. 
That the want of manure may have some- 
thing to do with the prevalence of the 
different kinds of blight is possible, for 
though as a rule now that blight has got 
• footing it is found to attack manured* 
and unmanured portions alike, we believe 
the manured is generally found to throw 
it off soonest. 

Having had pretty convincing proof of 
the improvement effected by wood-lined 
rolling boxes, we should most strongly 
recommend our friends to either cover their 
rolling tables or rings with wood, or to 
order new ones ; we are quite certain that 
a great improvement will be found ; new 
rolling boxes and tables lined with wood 
for Jackson's machines only cost about 
£80, and we presume Kinmond's would be 
about the same. There should be little 
4«ffi(Hil^ in making them on the garden ; 



the remedy ia a simple one and ^ell worth 
trying. We are glad to say that Jackson's 
new rotary machine, which is lined with 
teak, gives a beautifully light fermenta- 
tion. We notice that uie complaints of 
the effect produced by the iron in the 
Boiling Machine are more numerons in 
bad weather. 

Begarding the firing of the tea, most of 
our correspondents agree with the view 
put forward that the ** non-keeping" of 
Indian tea lies in a great measure in the 
fact that too short a time is given to ** pucka* 
battving ;" according to one as much as 
20 hours were given to this process in for- 
mer years* while 12 hours seem to have 
been the usual time ; now-a-days it ia often 
done in 2) to 3 hours, and in one of our 
gardens we learn that last year 1 hour was 
all that was allowed, while in Chittagon^ 
apparently there ia no " pucka-batty ing" 
at some gardens. It does not require 
much argument to show that this differ- 
ence must have produced a change for the 
worse in the quality of tea, and we re- 
commend therefore that not less than 10 
to 12 hours be given to *' pnaka-battying" 
over slow fires. 

There are many other points of course 
that it would be well to stniy carefully ; 
BO delicate is the manufacture of tea that 
where a system or certain " dodge" is 
found successful on one garden, it is a com- 
plete failure on another, so that it is im«^ 
possible to dogmatize on any one system. 

The opinions as to value of " panning** 
are rather contradictory, and we are 
scarcely at present prepared to advocate it, 
but should be glad tu have more opiniona.-^ 
Indian Tea and iU Man^rfacture* 



DSTBBIOBATIOK OV IVDIAV TbA* 

At the annual meetings of Indian tea 
companies, as well as in the brokers* overland 
prices current, constant laments have been 
made that the produoers of Indian tea — thoae 
in oare of the plantations — have continuously 
sacrificed quality to quantity i the deterior- 
ation, in point of fact, has been of a 
marked and serious character. Take a qaot«> 
ation from one of the most nnquestionabli 
authorities on Indian tea, Messrs Lloyd an 
Cheshire, who said, in their *' Indian Ti 
Market Review" for the year 1877:—" 
is a notorious fact that the proportion of _ 
and useful tea is much less than formerly.' 

The same authorities (under date Jannar* 
1881) say in their « Indian Tea ^ 

Review for 1880" ;— *' Assam growths, wi 
the exception of a few early m the seaio 
have shown great falling-off in qualitf, vwm^ 
are d mi i ^ H^ k§hm ik§ 
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TEA CULTIVATION &c, IN ASSAM AND CACHAR. 



Attem fereral jean in Amm, the 
fates changed my quarters to Cachar. 

Owing to interrupted eommanicatioQ 
in the railway steamers plying between 
Goal undo and Naraingunj, I was 
oblig#;d to go by one of the I. G. 8. N. 
Co.'s steamers from Calcutta to 
Silchar. We had a rery fair passage 
— thirteen days— and I must tay that 
the trip is far preferable to the 
Assam one from Goalundo. On the 
latter, ererlasting sand-banks and 
grass-jungle meet the eye— a descrip- 
tion of scenery certainly oriental in a 
way ; whilst on this trip the sight is 

{»leased with more rariety, and the 
oneliness is lessened considerably, 
AS compared with the passage to 
A^AQit by the rirer stations gene- 
rally being much larger, and 
bearing less similarity to *'Eden" in 
** Martin Chuzzlewit." One ad?antage 
of liying in Cachar appears to me to 
be the possibility of reaching Calcutta 
sooner than from the upper stations 
in Assam. Either by steamer or 
country boat, in a few days one can 
reach Naraingunj, and by taking the 
railway steamer to Goalundo, fetch 
Calcutta ere manj days ha?e passed. 
The feeling of being nearly out of the 
world is not so great when we know 
that ci?ilizaiion can soon be reached. 

I was most struck on arriving 
here, and in going about, to notice 
the number of married people. I 
suppose a commtihity of married men 
is very similar to a sheepfold ; if one 
inhabitant gets out and strays away 
from the usual quarters, others are 
certain to follow. Married folks in 
Assam are like ice-machines in 
planters' bungalows, ''few and far 
between." The next thing which 
Attracted my attention was the roads. 
Upon the whole, what I have seen 
thus far of Cachar, causes me to 
prefer it to Assam ; therefore, it must 
not be thought that I wish to run down 
the district of my temporary adop- 
tion,«-^far from it; but the Assam 
roads are undoubtedly superior to 
the Cachar onesi to far ai I hare seen ; 



and I am told that the road I know 
bent is better than many others. 
Cachar bungalows, too, are not qnita 
so far advanced as they are in Assam ; 
but remembering that tea in the 
former place was fairly started in 
1839, and that it was not discovered 
here until 1855, the diictriet is not 
so far behind Assltm after alL 

It has required but a verj abort 
time for me to see that Cachar plan« 
ters go in for much higher cnltivatioQ 
than those in Assam. Shortly after 
my arrival, in mentioning that, con- 
sidering the time of year, a eertain 
garden was very clean, I wai sur- 
prised to learn that for Caehar it was 
very dirty. It was as well that I 
learnt this in the youth of my Cachar 
residence, because otherwise, the 
state of my garden (probably given 
in my montblv reports as being &irly 
clean) would have led to controversy 
as to what cleanliness really wai. 

Travelling in Cachar, from one 
garden to another, is f^r perferable to 
doing so in Assam (with tHe excep- 
tion of a few places). The ** bowling 
jungle'* iias been subdued here to a 
very great extent ; and the ride from 
the station leaves biit % very few 
stretches of jungle; the principal 
scenery being tea. Gardens almost 
join each other, and the ride is a rery 
pleasant one. the number of biinga- 
lows, too, one passes in the vicinity of, 
prevents the possilulity of the travel- 
ler suffering from hunger and thirst 
(especially, I should add, ihe laiter). 

If, in other districts of Cachar, 
opening out has recently beeii carried 
on to the extent it has nere, I should 
think it requires but a very short time 
to lessen materially the existing differ- 
ence in the tea outturn of Cachar 
against that of Assam. I have seen 
a very fair amount of gardens in that 
province,— especially in one district^ 
where a certain Company is sup- 
posed to carry on the largest operations 
in India ; but I must confess that the 
manner in which land hat been opened 
out herci altogether exceeds aojtliiiig 
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I have ever Been or ever heard of. 
Ooe faill-flat has been opened ent, and 
eight hundred acres planted in tvfo 
years. In a month or two, another 
garden close bjj now eighteen months 
old from the first seed planting, will 
have reached four hundred acres of 
plant. Another garden of over three 
hundred acres was made last cold 
weather; and another, at present 
fifteen months old, will, in all probabi- 
lity, be four hundred acres by the end 
of next year. These are but a few 
instances of what I have seen in a 
radios of as many miles, and most 
probably the same thing has been 
carried on elsewhere. I do not know 
any gi^rden in Assam where the labor 
8ti^ of agreement-people would suffice 
to make extensions of this size ; and I 
may pretty safely assert, that, if in 
any, only in very few districts could 
labor be obtained to carry on the 
opening out of land to such a sur- 
prising extent; one or two gardens 
might do it; but here, many have. 
There is no secret regarding it ; every 
one will understand that looal labor 
Imub been tba valuable agents — Nagas^ 
Kookies, Gacharees, and resident 
Bengalis. Cachar is, indeed, fortu- 
nate in being able to command thiS| 
for the labor question bids fair to 
prove the greatest and the most for* 
ihidable obstacle to a successful conti- 
nuation of the tea industrj in Assam. 
liast cold weather has plainly taught 
lis the price of dep6t coolies fron^ 
Calcutta; and if the proprietors of 
these establishments find they can, 
realize so largely upon their labor, 
sirdars recruiting for gardens will have 
inueh to do to compete successfully 
f^^ainst the dep^t agents. Planters 
bere should heartily congratulate 
themselvei upon having this advantager 
dvex* AssAm. A district fkitly supplied 
with local labor will show a 
better restoft than one possessing supe- 
rfor climatd and soil, but where the 
expiefise of lumually recruiting has la 



be incurred. Another thing in favor 
of Gachar is the river coriimunicationt 
To the steamer stations innumerable 
small rivers run, and those long road- 
journeys for convening tea in As«am 
to the Brahmapootra, seldom exist 
here. As fkr as I hate s^en, the 
natural drainage in gardenS| tooi ti 
much more satisfnctory. 

Hilli C'teelahs*') differ also. 
Moderately level land, at a consider** 
able elevation (hill fiats) having tea 
on it, can hardly be compared to tea 
hilU in Assam, which, so far as my 
remembrance Serves me, have very 
little level space about them. Termor 
ing, too, is largely done here, and 
although not new to tea^ 1 havitf 
but recently seen it for the first time« 
Many gardens are fortunate in possess^ 
ing large stretches of Mnniporcp 
plant, — another new thing to tne^ aa 
^r as the name goee. I^ resemblea 
Exactly in appearance the pure in*' 
di^edous Assam, as grown from seed 
taken from the hills by the Nagss j 
excepting that, fo^ the age, the growth 
is much greater. Assam planters 
know the delicate nature of their own 
indigenous plant, and I leave it to 
others better infbrmed than myiieif 
to decide whether the larger growth 
6( the Milninore plant is caused by 
a more suitable soil or cUmatei o> 
i^hat not. 

Begarding Cachtir planters, I Hetev 
heard but one opinion of iheib ex- 
pressed in Assam, and that was thal> 
they were ** tea-house men." Prices 
obtained for Cachar teas exceeding 
those from Aisam occasional ly^ may 
hiive caused this idea; but wbethei^ 
this was the cause or not, I cannot 
toy. I simply mention the fkct, he^ 
cause, as far as my residence here has 
shown me^ garden management and 
Cultivation is kiot left to young assis- 
tants, but i^ther is more generally^ 
Considered by the head of the factory 
to be his oim particular province. 

B. 



THB TEA INDUSTRY IN 



( 



) 



DABJBELINO ft KANORA. 



NOTES ON THE TEA INDUSTRY IN DARJEELING 

AND KANGRA VALLEY, 

With Inddenial Observations on Kumaon. 



CSmoto.— Of course it is needleflt 
io Mj that the comparati?elj hot, 
moist climate of Darjeeling is more 
suited for a prolific outturn than 
the comparatively cold, drj climate 
of Kangra. We speak of the general 
condition of the atmosphere, and not 
of the amount of annual rainfallf 
which, according to the returns, is 
much the same in both districts ; but 
the portions of the Darjeeling dis- 
trict nearer the plains get a far 
heayier annual rainfall than the tea 
district of Elangra, which is mainlj, 
■o far as European gardens are con* 
cerned, confined to the neighbourhood 
of Palampur. The rainfall in Darjee- 
ling and Kangra varies in one verj 
important respect ; the average annual 
rainfall in Darjeeling being, eatsriM 
paribui, greater the nearer the garden 
IS to the plains; while, in ^ngra, 
exactly the opposite is the case, and 
one constantly sees rain towards the 
higher hills with none towards the 
plains. The out-door heat in hot 
weather is often greater than in 
Assam, but it only lasts a few hours, 
and arises probably from two causes:* 
the fact of Kangra being a valley 
almost surrounded by hills, which 
impede to a certain exent the circu- 
lation of air ; andf the dry atmos- 
phere, which makes the heat at this 
period so much more trying in the 
Punjab than in Bengal or Assam. 
The average temperature, however, 
is very much less, and the atmosphere 



• The DmeeWng hiU 4m diitrioto have aU 
vmattona of temperatara and moisture, Tarjring 
fzom Punkabarie and Sepojdura, at elevationa 
under two ihooiand feet, to the ftation of Daijee- 
linS iteelf, at an elevation of about seren thoutand 
feet ; bat the loweet reoogniied aa iuitable fbf 
lea is about five thousand feet. 

f There are two or thr^ gardens near Dhurm- 
iala, three or four in the neighbourhood of 
Bjjnath, whieh is about eleven miles from Pal- 
«mpur, and one or perhaps two at Shahpur, 
about thirty .ftfe miles nearer the plaint than 
Palampur. 



during the evening, nighi, and early 
morning, is simply delightful 

Land. — ^In Daijeeling, the native 
cultivators have no saleable rights in 
the soil. We do not, of course, refer 
to leasehold lands held under the 
Waste Land Bules ; but these again 
are mostly in the hands of Europeans. 
We believe that the Waste Land 
Bules for Julpigori and the Bhotan 
Dooars were drawn up on the prin- 
ciple that after paying revenue for 
five years, and planting with tea a 
certain proportion of the area taken 
up, an alienable transferable right in 
the whole area should be acquired, 
though the land is still subjected to 
the stipulated assessment, which is 
certainly not heavy ; and if the cnlti- 
yation of tea in the Bhotan Dooars 
does materially extend, the Gorem- 
ment revenue will certainly n ot, for 
many years at any rate, prove a heavy 
item in the expenditure. These pre- 
cautions were taken to prevent in a 
measure the operations of land job- 
bers. 

In Kangra, the natives dispose of 
their surplus land or sell their home- 
steads at simply ridiculous prices 
(which in more than nine cases out of 
ten prove but a mess of pottage, as 
they almost invariably squander the 
money as soon as they get it.) 

Manure. — ^The chief manure used 
in Kangra is cattle manure, and most 
of the planters keep herds of their 
own for this purpose, and also pur- 
chase as much as they can from the 
villagers. They have also village 
rights according to the situation of 
their lands, and employ the boys on 
their plantations to collect manure on 
the pasture grounds adjoining their 
estates. A boy generally brings in 
four baskets of about fifteen seers 
each, or about \\ maund per diem, for 
which he receifes at the rate of 
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about JEU. 8 per mensem* The num- 
ber of sbeds erected bj the planters to 
accommodate passing cattle, &c., is sur- 
prising. The manure question is per- 
naps the most serious one in the 
▼alley ; as the more cultivation ex- 
tends, the less will be ayailable ; and 
as the villagers understand its value 
almost as well as th^ planters, thej 
are by no means disposed to throw it 
away. Indeed the price asked for 
it even now is very high. 

Artificial manure is, as a rule, too 
expensive to be thought of, and anv 
oil-cake that can be obtained (which 
costs about a rupee a maund) is 
needed to feed cattle. What makes 
the manure question more difficult is 
that cow-dung is largely used by 
villagers for fuel as in the plains. 

Manure is necessary in Elangra, 
not only to maintain the soil in an 
adequate condition, and to compensate 
it for what is taken out of it by the 
tea plant, but to preserve its warmth 
during the cold weather, which is, 
compared to Darjeeling, very severe. 
Any practical plan of increasing the 
manure supply would be much valued 
bv the planters. Foudrette is, for 
obvious reasons, out of the question, 
and bone-dust, even if it could be 
obtained in sufficient quantities, would 
excite the prejudices and fears of the 
people, who are, with hardly any ex- 
ceptions, Hindus ; and there are not, 
a9 in Darjeeling, ravines with large 
supplies of vegetable matter washed 
from the higher forests and other 
grounds, while the little vegetable 
matter that could be obtained beyond 
one's own garden would not pay the 
carriage. ^ 

In Darjeeling (which is not a pas- 
toral country) manure is scarce, but 
the natives attach little or no value 
to it, and its price, when procurable, 
is nominal ; indeed we have heard of 
three or four thousand maunds being 
delivered on the plantation at one 
anna per maund. 

Wood and Oiareoal. — The wood 
supply in Kangra is, as in Darjeel- 
ing, growing scarcer and scarcer every 
jaar ; and Eangra has not, like Dar- 



jeeling, got magnificent forest reserves- 
to fall back upon. 

The cost per tree in the Govern- 
ment forests in Eangra is less than, 
in Darjeeling; but this may be almost 
counterbalanced by the difference in 
the size of the trees and in the qualitjr 
of the wood. In Darjeeling the 
wood par exeelUnce for tea boxes is 
toon, which however is growing 
scarcer every day. The tare of an 
801b. box (Toon) including lead and 
iron bando, may be set down at from' 
261bB. to 281b8. ; that of one of ' Toshf 
(the favourite wood in Eangra) at 
81Ibs. to Sdlbs. ; or a difference of 
61 bs* This, when multiplied by the 
number of 801b. boxes required 
during the season, makes a not in« 
appreciable difference. The other 
woods used in Darjeeling for box- 
making are gokul, dukh and uteesh. 
In Eangra, cheel (fir), much the 
same as the English deal, is largely' 
used, and semul, the Indian cotton 
tree, (also existent in Darjeeling, but 
not, so far as we know, used for box- 
making there) is occasionally brought 
into requisition. 

For charcoal, almost any heavy, 
wood is good. The favourite in 
Darjeeling, if it can be obtained at a. 
reasonable distance, is sal ; in Eangra 
the Himalayan oak. The heavier a 
wood is, the greater and more lasting 
will be the neat generated, and con- 
sequently the less quantity will be 
required in tea-making. The cost 
of carriage of charcoal from the 
forests to the tea-house is at all times 
very heavy, and may sometimes cost 
as much as the charcoal itself. In 
Darjeeling the lowest price at which 
it is burnt, exclusive of the cost of 
the wood and carriage, is two and a 
half annas per maund, (contractors 
usually charge five annas.) In Ean* 
era it averages between throe and a 
half and four annas per maund ; but 
on the other hand, taking equal dis- 
tances, the cost of carriage is much 
greater, as the coolies are able to 
carry much lesa A Darjeeling 
(Nepaulese) able-bodied man thinks 
nothing of carrying a hundrecU 
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pouBcls ef eluti*eoAl up and down 
steep hills ; if a Elan^a ooolie carries 
twentj-Sve seers; he considers himself 
quite a hero. 

Opening Out, — There are two 
classes of land (forest land is too 
valuable for the pi^rpbse) viz.^ ^rass 
lands, and those which have been 
under previous cultivation for the 
crops of the country, (rice, wheat, 
pats, Indian corn, millet, oil-seeds, 
ic.) Grass land is naturally the 
more suitable. Rice land, besides 
the disadvantage of having been pre- 
viously cropped, and the bulk of its 
substance taken out of it, has the 
i^lditional disadvantage of having 
been soaked annually for months to* 
gether, and consequently being sour 
as well as poor. Wheat and oats 
are grown on the same (rice) lands 
ih rotation with rice. Indian corn, 
ipillet and the various oil-seeds, 
njrfaich are however a very small pro- 
^prtion of the crops of the valley, 
are grown on higher lands, and do 
not require irrigation, but take a 
great deal out of the soil. 

In opening out, the first thing done 
after the selection of a site is to dig 
pits 1} ft. in diameter, by 2\ ft. to 
8 ft. deep, at distances of 3 ft. one 
way, by 4 ft. the other. This plan 
is a capital one for assisting the 
roots of the young plants. The pits 
are filled in a few weeks before 
transplanting commences. When the 
transplanting period arrives a great 
number of seedlings are planted 
ih each pit. The class of the plant 
now in the valley may be fairly 
described as Ohina Hybrid— per- 
haps the most suitable for the 
climate, though a little new blood 
would do no harm. Mass planting 
appears to have been found to an- 
swer admirably in the valley, and 
those who have gone in for single 
planting, or planting very few seed- 
ihigs in each pit, have had to bemoan 
the slow formation of their bushes. 
The plan would answer in Kumaoa 
with the same class of plant, owing 
to the climate being colder, but fbr 
the plants of warm. moist elimatos the 



danger of the roots eboking and 
crushing each other would be very 
great. 

The system of planting nurseries in 
Kangra valley, necessitated by the 
number of seedlings required, is to 
place the seed in the nursery-beds as 
closely as they can be placed (touch- 
ing each other.) This system ap- 
pears to have been confirmed by the 
experience of years, and in no dis- 
trict are ther«, for the numbers, so 
many experienced planters, several 
of them having been over fifteen 
years in the valley; but we cannot 
help thinking that a little more room 
in planting would be of service. If 
the plants were only intended to 
remain about six months the injury 
would not be very great, but, after 
this, seedlings require room for natu- 
ral growth. We put forward these 
opinions in oonformity with the ex- 
perience of other districts, with all 
due deference to the older planter* in 
Kangra valley, and if even fewer 
seedlings had to be used for each pit 
on this account, they would, we think, 
be a^e for age, larger and with better 
developed roots. 

The bulk of the transplanting is 
performed at the commencement of 
the rains, though many do some of it 
in the cold weather ; and if this lat- 
ter system prove successful, it has 
the advantage of saving labour for 
leaf picking, Ac, at the busiest and 
most important part of the year. 

Culiivation, — The systems of cul- 
tivation in vogue in the various hill 
districts of India, chiefiy vary accord- 
ing to the wants of the individual 
locality. We think it would be well, for 
the first year at any rate, merely to 
keep clear a circle with a radius of 
about a foot on all sides of the young 
plant, and if the system advocated 
with reference to root grasses were 
adopted, we venture to think that this 
could be done without much di£Bcul- 
tv, as once the soil is loosened round 
tne plant, very little more than hand 
weeding of the circle would be re« 
quired with other than root graaaes. 
This ia adroeated not onaeoouat of 
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an J saying of time or expense, which 
however might possibly be effected, 
bnt because the very young plants 
are thus better protected than is the 
ease when the whole ground is hoed. 
Of course one would have to prevent, 
by cutting, the growth of grass in 
these intermediate spaces, or else 
merely scrape (except during the 
rains) them to the depth of a couple 
of inches after the ring had been 
cleared. During the rains, save on 
exceptionally le^el ground, the ring 
system (extended in the case of older 
plants to about double the radius 
named, which would have two feet on 
one side, and one foot on the other) 
would be the only safe one for mature 
and young plants alike, to prevent the 
washing away of both soil and any 
manure that may have been applied. 

Manuring. — The amount of manure 
beneficial to a plant, and the age at 
which it should first receive it, are 
questictns on which doctors differ. 
One pound of properly preserved cat- 
tle manure to a plant in its second 
year, from seedling, is about all that 
a plant of that age could convenient- 
ly assimilate, if indeed it could assi- 
milate so much, in one year. Of 
course the amount beneficial to a 
plant would go on increasing as the 
plant Approached nearer to maturity : 
indeed for a very large plant, over 
eight years old, a whole basket (about 
fifteen seers) has been known to have 
been applied with advantage, though 
we cannot think that a plant of this 
age, even planted six feet by six feet, 
could anything like absorb, in one 
year, this enormous quantity, but it 
taay tend to fertilize the soil for fu- 
ture years. An allowance of seven 
pounds (say a basket to four bushes) 
is probably enough for mature plants 
of any age. 

JNeking Lm/— For the first two 
jears, from seedling, all that is neoes- 
suiry in this way is to prevent any 
shoots running away from the main 
1>odj of the plant ; and in the third 
year, when picking properly com- 
9ienceSy great care should be taken 



not to overtax the energies of the 
plant. In Kangra, at any rate, if one 
gets during the third year from sixty 
to eighty pounds per acre, and double 
that quantity in the fourth, it is as 
much as can be expected, though in 
Darjeeling one might get one hundred 
pounds for the third year, and three 
maunds (two hundred and forty 
pounds) for the fourth. 

We place the average yield of an 
acre in full bearing in Kungra at 
rather more than 2001bs. per acre, 
taking the whole of a large area; 
though in a small acreage, highly cul- 
tivated, and carefully tended, SOOlbs., 
or in exceptional instances even more, 
might be obtained. 

In Darjeeling the average of a 
first-rate garden making really good 
tea ought to be placed from four to 
four and a half maunds per acre ; and 
for an area, say of a hundred acres, 
the property of an able mui, manag- 
ing on his own account, an outturn 
of 400lbs. per acre of good tea 
might reward his exertions. 

Of coarse the amount of tea that 
could be obtained from a limited area, 
under special treatment, is more a 
matter of interest to the curious than 
of practical value to the planter. 
The greatest amount of tea we ever 
heard of bein^ made fro n one acre of 
land (belonging to an Association 
with gardens running from the hills 
to the Terai) under such special 
treatment, was nineteen maunds 
(l,520IbB.) Possibly in Assam or 
elsewhere a higher result may have 
been obtained. The different sys- 
tems of picking leaf now in vogue all 
have their advocates. Most are in 
favour of what in Darjeeling is called 
tCuppo paro^ (leaving a portion of the 
lowest leaf plucked to protect the 
coming shoot) ; but it is aifficult, es- 
pecially in a heavy flush, to make the 
coolies follow this system, and pick a 
proper quantity of leaf, especially as 
the top of the thumb and top of the 
first finger can alone be used to do it 
properly, and these soon get tired 
when very much has to he picked. 
It is a great protection, however, {rem 
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tearing the leaf off the trees, which 
coolies are only too fond of doing. 

The third leaf often happens to be 
unsuitable for picking: leave that 
leaf; but where the shoot has a 
sufficient quantity of 1ea?es (five or 
six), not to pick the third is to delay 
the new shoot, as it (the third leaQ 
as well as the lower ones on the 
shoot, hare to harden before a free 
flow of sap can be afforded to the new 
shoot. 

Of course, the finer the leaf that 
can be obtained without pluckino^ it 
before it is ready, and thus injuring 
the tree, the higher price will be ob- 
tained for the tea ; and considering 
the high cost of carriage, and the 
general disfavour that medium and in- 
different Indian teas experience in 
the Home market, our attention must 
be devoted to the manufacture of 
really fine tea : but it is very easy to 
fun into the other extreme, and in 
seeking to avoid the scylla of indiffer- 
ent tea get (for the reason at any 
rate) wrecked on the charybdis of 
making such fine tea that the out- 
turn hardly pays working expenses. 
Two hundred pounds an acre at 
fourteen annas a pound will probably 
leave a profit ; one hundred pounds 
at one rupee two annas will likely, if 
not inevitably, bring a man on the 
wrong side of his books. As the 
main object of the planter, and of 
those whose capital is invested in the 
enterprise, is pounds, shillings, and 
pence, and not amusement or philan- 
thropy, the happy medium rauRt be 
hit. The most paying tea in Kangra 
would, as a rule, be what in an ordi- 
nary market would be a fourteen- 
anna tea; and, if this price is not 
obtained all round, it is hardly worth 
a man's while to engage in the euter- 

Jrise, with its attendant risks. In 
larjeeling a twelve-anna tea would 
pay very well ; but viewing what has 
Deen already stated, a fourteen-anna 
standard might also be kept in view, 
and would doubtless, by raising the 
character of the teas, improve their 
yalue^ the further and further they 
^vtre removed from the ordinary run 



of China tea: and it is from falling 
into this category that all the Indian 
hill districts have to keep aloof, if 
they wish to maintain their distinc- 
tive character. It is to the London 
market that Darjeeling, at any rate, 
has to look as the purchaser of its 
teas, as it costs the same to land a 
t^a that fetches fifteen pence, a* it 
does to land one that realises two 
shillings. 

Manufacture, — There is not Tery 
much difference in the modes of ma- 
nufacture pursued in Darjeeling and 
Kangra, but there are a few, and 
some of these by no means unim- 
portant ones. 

In Kangra the leaf is picked in 
small baskets capable of containing 
about two pounds each, and brought 
in several times a day. In Darjeeling 
the leaf is (or was till very lately) 
brought in once a day, (twice in the 
hot weather) in the evening, in baskets 
capable of containing a very large 
quantity of leaf. The leaf is very liable 
to get spoilt from the results of over- 
fermentation in the baskets, in spite 
of all the precautions of managers and 
assistants to have it turned over 
sufficiently often during the day. 
Further, the pressure of a small quan- 
tity is not so great, and thus undue 
heat is not so readily generated. The 
withering is identical in both places 
(allowing it to wither all night in 
as cool a place as possible.) 

In Kangra all the operation in the 
tea-house are performed by tea 
makers. In Darjeeling rolling leaf 
(where no machinery is used) is done 
by able-bodied coolies, the actual tea- 
making, withering, fermentation, 
drying, &c., being looked after by tea 
makers. The Kangra system has the 
advantage of having men regularly 
trained to all branches of the work, 
who are liable to reduction or dismis- 
sal in case of misconduct, or bad tea ; 
and when required for other work, 
they will readily do anything, except 
hoeing, which they appear to think 
would compromise their exalted posi- 
tion. The cost of the system is also 
nominal, as when a tea maker ia 
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first selected he gets an adyance of 
only eight annas per mensem on his 
coolie's pay; and when he gets ano- 
ther eight annas (after, as a rule, 
about a year in the tea-house), he is 
fully worth the increase, not only for 
tea making, but for doing any other 
work more intelligently ; and if need 
be, superintending leaf picking and 
other operations. 

In Eangra the leaf is rolled in 
the morniug on mats on the floor, 
then placed in balls, in a blanket 
inside a basket, for two or three 
hours (according to the weather) to 
ferment. Any coarse leaf, of which 
there is generally very little, is picked 
out in rolling the first time. The 
balls are then broken up and panned 
for a minute or two, and thrown 
while hot from the pan on tables, 
generally covered with China mats, 
and rolled on them for about a minute, 
when the drying operation commences 
by spreading out — preferably in the 
sun, but when this is not possible on 
account of the weather, over charcoal 
fires, on oblong mats made of bamboo 
strips plaited close together on the 
mats. If there is sun it is preferable 
that the final touch of the drying pro- 
cess should be given by spreading it 
out of doors ; and it is to this, in a 
great measure, that the glossy black- 
ness of much of the Kangra tea is due. 

In Darjeeling, the leaf (we speak 
of a year ago), when not rolled by 
machinery, is hand-rolled once, either 
oa a mat on the floor or on a table 
(not both) by coolies, each man get- 
tiDg from forty to sixty pounds of 
* kucha* leaf to roll, as a day's work. 
In Kangra, one tea maker is generally 
allowed, for all the operation*, to each 
thirty pounds of leaf. In flring, in 
Darjeeling, the two systems prevail, 
the 'chula* and the 'dhole;' and 
opinion is pretty equally divided as to 
their merits, but it is to the former 
of these we have to direct attention. 
In Darjeeling, the only *chulas' 
known are those self-contained, and 
divided off so that each dries the tea 
ol its own ' chalni.' In ELangra, the 
general ' chula' is a long . masonry 



trough about the same height as the 
Darjeeling one, but with no air holes 
in the front side ; and, though this 
long trough may be divided into 
sections, this is to prevent a waste 
of charcoal in case the whole length 
is not required for drying the day's 
tea, and there is no such thing as a 
separate * chula' for each ' chalni.' 

Sifting, ^•'Yerj little of this is 
necessary ; indeed most of the tea is 
so good as after cleaning to be classed 
as fine Fekoe Souchong: indeed it 
has the advantage of containing 
Orange Pekoe, Broken Pekoe (which 
may not have been separated in the 
drying process) and Pekoe ; and as 
nearly all the Souchong and Congou 
has been taken out by hand, it is a 
much finer class of tea than ordinary 
Pekoe Souchong, deprived of the 
finer qualities. Indeed to this, in 
addition to the greater delicacy of 
fiavour, may be due the great appre- 
ciation in which the tea is held. 
When sifting is required, the Gbina 
sieve is invariably used, and one 
nevA dreams of employing the 
English wire sieve, which seems to 
have been invented maiuly to sell. 

The natives in Kangra use home- 
made sieves constructed either * of 
bamboo, in feeble imitation of the 
China sieve, or grain stalks, formed 
into a square, open basket like an 
English knife-tray. It seems to 
answer well enough for sifting their 
coarse Green tea, and as the stalks 
are round, and not square, there ia 
even less friction than in the China 
sieve. 

Winnovoing Maehinet.^^We have 
seen none in the valley, and hope 
that there will be no occasion for any 
in Darjeeling; as the heavier and 
more solid the tea is, the better it is. 

Tea-breaking Ilachinet,'-^ Ditto to 
the laRt para. 

Tea^r oiling Machinery. — Machinery 
is by many considered a mistake for 
tea manufacture, in any district 
where the supply of labour is plenti- 
ful, and can be relied upon ; and if 
the Eangra planters e?er adopt it^ 
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they will hftve only themBelyes to 
thank if the tea ceases to be bo good 
as it used to be. 

Machinery is only a necessity 
where bbonr is not arailable. 

BtfiUifiy.--^Most of the important 
buildings iu Darjeeling are roofed 
with corrugated iron, and are built 
of either 'paka' or 'kacha' brick. 
The coolies' huts and other temporary 
buildings are, or were, generally made 
of bamboo work thatched with grass, 
though in the long run the substitu^ 
tion of well dried ' kacha' bricks for 
bamboo work would pay over and 
Ofer again, and would certainly be 
equally, if not more, pleasing to the 
laoourers themsel?es. In Kangra 
most of the buildbgs^ important and 
unimportant^ are built of 'kacha' 
brick, and roofed with either slatesi 
or in the case of unimportant build- 
ings, with grass; but the villagers 
themselTcs largely use slate for 
roofing their houses — the blue thin 
slate, similar to English, and qot the 
great stone slabs, m use in Kumaon. 
The buildings in the villages there 
are, as a rule, very substantial. 

XMm. — ^These, as a rule* are the 
la^ein both districts. 

Labour, — In Kumaon and Kangra 
the labour is chiefly local and cheap, 
but that of both places is much 
inferior botb in physique and cha-> 
meter to the seif>imported labour in 
Darjeeling from the adjoining dis* 
triets of Nepaul. In Kumaon a few 
•ooliee (and they are the best class in 
the district) come in from that side of 
I^epauL The average rate in 
Kumaon and^ Kaogra is under four 
rupees ; that in DiMrjeeling, inclusive 
of the cost of Sirdari, amounts to 



five rupees ; but an average Nepaulese 
woman will do twenty per cent, more 
garden or tea-house work than a 
Kangra man ;'— indeed, as far as 
cleaning tea is concerned, they will 
do three times as much, and quite 
as well. There is no very great 
difference in the size of the JSapaulese 
and Kangara Valley man, but the 
whole appearance and character is in 
favour of the former. A Darjeeling 
coolie thinks nothing of trudging up 
five or six miles with an BOB), or 
lOCft. box of tea, which takes two 
Kangra men, in a comparatively 
level country. 

Carriage ^ 2^a.— Cost of carriage^ 
per mauud nett, from Palumpur to 
Calcutta, is about seven rupees ; thai 
from Darjeeling to Calcutta, varying 
from five rupees from the station of 
Darjeeling to about two rupees eight 
annas from Siligori in the Terai ; bat 
a great deal of the Kangra tea is sold 
much nearer than Calcutta to dealers, 
messes, and others. 

Boadt, — In Kangra, with the excep- 
tion of the Government cart road 
from Pathankote to Palampur ( 71 
miles ), which is a good road, but not 
a good cart road, the gradients being 
too varied and steep, the district road 
from Dhurmsala to Palsmpur, or 
rather all the way to Kulu (119 
miles ), is kept in pretty good repair 
( in fine weather ) as far as Palampur. 
Plantation roads are comparatively 
little required, the gardens being 
smaller and fiatter than in Darjeeling, 
and, as a matter of necessity, more 
attention is paid to their proper con- 
struction and repair in Dai^eeling than 
in Kangra ; but the internal roads of 
the Kangra district are not attended 
to. 



Green Tea, 

Manupactore of, in Nativb Gardens in Kangra. 
are in the Kaii(pra district about The^ almont ezolafiively confine their 



sight or niae hundred — possibly a Hioa 
sand— sardens under native mansgement, 
vai^ying from a few buBbea to many 
thooaand boahea (ibia is their uaoal way 
of oaloolatiQi^ the sixe of a gvdeu.) 



attention to the manafaotnre of ooarae 
green tea, which they aell to travelling 
merchanta (chiefly from Amritaar) without 
paoking or ooat of tranait. for about nins 
aoaas per pound all round* 
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Their oaltiftttion is werj ineffioient ba 
a rale ; aleo their ihodes of picking, treat- 
ment of boshee, praning, storage, &o. 

SingnUrly enough, the native merchants 
or agents who buT up the native green 
teas in Kaagra, will not look at saperior 
green teas at anything like a fair price, 
though, I believe, they belong to much 
the same firms as purchase so largely in 
Edmaon. There they give about Re. 1 
for the ||[Ood tea, and annas 4 to 5 for 
Hyson skin and dust. 

I believe that the nearer approach a 
plant is to pure Ohina, and the higher the 
elevation at which it is grown, the more 
highly prized its Green tea will be. I 
have seen, however, tea, grown at pre- 
eiiely the same elevation in Eumaon as 
the majority of the Kangra Qardens» 
fetch quite as good prices aa any other in 
the district* 

The most extraordinary thing of all ig, 
that Amritsari the great green tea mart 
for Gentra! Asia, Cashmere, and the Punjab, 
is only 138 miles from Palumpur; and 
Almora cannot be less than six hundred 
mil?s ; yet the teas are bought up there 
with avidity, and the Kangra pUnters 
do not appear to stand the slightest chance. 

The Uquor of the Kangra green teas 
is reddish, and that of the Kumaon (Almora 
is the native name) teas a delicate green. 
Thb may arise from two causes : difference 
of manufacture, and different soil and class 
of plant,— probably a combination of both. 
Indeed, green tea making in Kumaon has 
been almost reduced to a science. The red^ 
liquor teas are most liked in Cashmere, 
where in infusing tea they boil it, and add 
milk boiled down to half its balk. The 



price paid for the teas there is Cirom four 
and a half to five Cashmere rupees (valno 
of rnpee about ten annas, per seer, which 
would give from Rs. 1-10-6 to 1-12-& 
per lb. First class Indian green teas in 
Bokhara fetch rather over five shillings 
per lb., but a four months' journey has to 
be taken into consideration. 

I think these remarks may interest Dar- 
jeeling as well as Kangra planters. I 
warn them, however, that what in my 
opinion will nearewt compete with China 
green teas are teas made from China 
plants at a high elevation ; and I do not 
know of more than four hundred acres of 
plant in the whole of that district, suppos« 
ing the chemical constituency of the soil 
and leaf to be suitable, that would opme 
up to my idea of what is wanted. To 
make green teas for the Thibet market 
oUier than similar to those they are accus* 
tomed to, would be money and time throwa 
away. Exactly the reverse of whafe 
will suit the Calcutta and London marketai 
will suit the Central Asian. Of course, 
even if a road is open through Sikkim to 
the Thibet frontier, the bitterest opposition 
will be offered to the introduction of Indian 
green teas ; and we cannot close our eyea 
to the fact that Thibet is in some sense a 
tributary of, and under the influence^ of^ 
China ; and that in all human probability 
it will be years before even five percent, 
of the Darjeeliiig teas could, even if suit- 
able, be introduced. Of course, the great* 
est undertakings have been commenced 
under opposition which appeared even more- 
formidable than this, but the enormona 
amount of vis ineriuBf as well as active 
opposition, that will be offered, may well 
appal the bravesL 



NOTES AND RECOLLECTIONS ON TEA CULTIVATION 

IN KUMAON AND GURHWAL. 

Bj J. H. BiTTiir, B.CSw, Setir§d,fbrmerly CommUsionsr qf Kummon. AVOUST 1877. 



Thi oultivatioa of tea in Knmson hss be- 
oone so imporUnt and profitable, that it is 
interesting to trace the esrly hUtory of this 
industry, and the duty of placing on record as 
tru^ an aoeount as possible of its introduotioo, 
vise, and progress, is one which ought not to 
^ neglected by those who are acquainted with 
the real facts ; yet, after all, there is not very 
nuoh to be told, even by those in full posses- 
ion of all the diuOf when they attempt to shew 
ihsC in this osae, more perhaps than in any 
ether, belongina to the best interests of British 
Ibdia, the seed of the sower *' Hail vfign g9od 



ground, and yielded fruit, some an. hundred* 
(old, some sixty, some thirty." 

The history, however, sueh ss it is, msy be 
oonvenieatly sod naturallf divided into periods, 
oomprising the seasons of, Jlratf ignorance and 
indi&rence ; ueond, guusaing and conjecture ; 
third, first aolual official experiment ; fourth^ 
rngular government exploitation ; JIfih, com* 
menoement and progress of private enterprise ; 
McM, abandonment of the official experiment ; 
and, i§v$Hthf the eommeroially successful result 
Our own recollections more particularly lielong 
(0 the first foitf p«nodP^ 
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n CO* Beicuk 

i^ SAC fsfitf iuga ditt 

of Oft Mvij irfMiffTHratMaa ol 

w* Snid tkaC rm zjm di- 

wiudk la nav th^ir enitt€ stznosiaB, was 

iB*tifl!reaee. le ia a fiKC tkak 

Mr. G- W. TraxU, fB«m m 

to itB inc Bntaoa nftl«r after ch« 
is ISU, ta« Hiflhanai* Edwud 

to tea KdeoCAOCie aa th* Hm 

of rccumin^ ta ta* plaiaa of Huk- 
caat tae kiEa i&mM be ktmrnkmrnt^ 
mf*"T to kxi coatTtatiott. 1/ v» aaj aoC 
kj too scna^ a itrcoi oa thia p^noaai eir- 
cs^ttaaecv v« vaifcmteHtlT are mkC bj tW 
iKt tkac ta kio tcativtical •keCca of Ki 
f Miefco^ ia ToL XTI. of tifce 
mj*^ wtUr Bcarij tea ycan^ 
tta iiovnee, Mr. Traill, woJe alia^iBC giraa- 
nU j ta tka aiYcfai=j of 
iliiMfi fisaadat varwoa ^efrcca of 
•a iW ■oaataia% anew ap Sm* fobiie 
adoa kift tabalar «a&e»eat of tba thcraoi 
cal na^ (vhkii be dcaeribed 
a "■n^rnfr heaC*) fro« cbarrratioes 
iatko Yallej of flawaibafk 1 3,887 Icct abova 
tta sea. Aiaocak at 6,-iOO feet naauacd isr 
jean tko kiffaeat of tae Eagiin kill 
.f aad vao qaoud aa sae oaij Saoa- 
Vf Biabop Beber ia 1821. wkiJa Dekra 
ia tba Baa of that aaoae ia Garbval, and 
Sabatka ta tka aonk-vcotera ■onwrain^ buck 
attaatcd ia alaoat aBk>tiQpical di- 
oaiaf to tboir law *]*Tatioa« wcce tka 
kaa^ ^narrrra of tka Civil and Foiitkal Oft- 
cata. tkca aadiaecraiag tke fatnre aaaitarj aad 
■portaaca of Major Toaaf'a -*^f<ato 
at Mi—iiiim aaa Ckpcaia Ecaaadj'a 
'•* kU'inmtJktr kmmfmht^^ at Soala. >'or, vkila 
rcgTBttiag tka deiaj vaiek kaa occurred ia 
tka iatzadaetioa of tka tea plaat iato £ 
aced va ba ac c aard of aa j aa&ir or 
diaplay of what moj perkiapa be caikd 
doB after tka cteat** ia paiatiag lo tka lbi-> 
laviag fa€iM, tis., that Saiai Tal« aav tka 
kaaat^al aaaaaer aeat of tka goTcraaMBtaf 
tka Mofftk-Wcat ProTiacca, araa oalj dia- 



w* aaed aoc fiiocof taa 



ia 1841-44 ; tkat Baaikbrt, bow a large 
Eai opi aa ■ibtaiy ranrna»>nt, waa oaly kaowa, 
aatH Toy rceeatlj, aa iaradag pan of tka 
CkouBoka IXeri mga. Tiaiicd by Biaknp 
Hcker ia December 1824; tkat tka anek- 

Bkabar aad Tcrai, at tka 




boc 



anal 

fie ail iatereaant, except 

K every year, frum, Apnl 

BOW eiiaaiaarTy trarened 

ky Eaiopeaa tiarelkra, 

of rereaaata tka 

tka akia 

r, tka pa caia t 

of Ea^bakaaa, 

GO tke BM«ataiaa» Car^ 

ewkac of aa iaraaioa aad 

I a conaiaatiy iiiiiiaMii^ 

«rviliaatioa to tka ''poor 

at ^a pceaeat date, tka 



apecfaOy deee Ce d tatka 



fia tka giowtk of tka tea piaai 



af ikrti, ky Mr. 
I. 1877» aay ka 
ke peimitted 



to 



af ika it»r«"vrii 



of SikkiaB, it is kigkl j 
tftat tke apeeaaeaa of Tkea seat fraat 
1818 fia 0r. WaUick, SapeiiBteadcat 

at Cak«tta, ky tka 

kcloaged to 

tke Keaadeney 

ar 1 haTwan<fa a h j ao t ana 

tka 



XepaL We may, alao. obaerra tkat tka 
tiavelkr Moorcraft, wkoae depvtatioa ta 
Tkxbet took pkca ia 181S, aad 
catioa waa fii» look after ~ 
aeatioaiag tke **tca af 

kir," aad caaaparxag it witk tka ** coaia 

af Ouaa," lad iato tke auatake of aappoaiag 
tkat tke tea piaat paw oa tke kaaka af taa 
SaLe|. 



Jteaap Hoker, wka vkStad Mmaak ia 
Dcceakcr 18:24, aa< m prarioaaly glaaaad al, 
oa kia ictora toar to tka plaiaa» paaaad tka 



aite of tke preaeat raaftwfnt of 

tke loata af tke Biaai, lamkpar aad 

Maba bevi laage^* wrote tke 1 Uowiag words 
ia kia joaraal: — ^^Tka tea plaat gvawa wild 
aU tkioagk KaaMoa, kat caaaat ka 
o^ froai aacaMtieqaality wkiek it 




bat tka eapcriaaaat kaa aeeer beaatnad. Far 
tka caltinoaaa of tea 1 akoald apprakaad 
back tka aail, Ailly aariaea^ asl aliania cf 
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Kamaon, in all which it resemblei the tea 
provinces of China, extremely favourable." 
Thia latter remark shows the observant eye, 
and prophetical wisdom of the good Bishop, 
and fully entitles him to an honourable place, 
perhaps the first, on the list of tea pioneers in 
Auaaon, but the former statement was found- 
ed on a ** vulgar error." It is now well 
known that the plant alluded to is a species of 
Otyriif belonging to the natural order San- 
talaoe«, and it is as well to record in this 
place that in the Tramaetiont of the Com- 
mittee of Commerce and Agriculture of tbe 
Royal Asiatic Society of London in 1838, Dr. 
Boyle states that *' some specimens of the 
tea Bishop Heber referred to had been obtained 
by the Hon. Mr. Shore, from Mr. Traill, then 
Commissioner in Kumaon, and were found to 
be the dried leaves of Otyris NipaUntU, and 
produced a very disagreeably tasted nauseous 
Infusion when used as tea.''* The indigenous 
tea, therefore, of Kumaon must we fear take 
its place, in spite of episcopal authority, 
ftmong tbe rosemary and nettle and other teas 
of our rural English housewives.. Before 
dosingthis subject, we may add that the nearest 
ally to Thea in Kumaon is a species of Eurya^f 
belonging, according to Lindley, to the same 
natural family the **Tero8tromiaces," but 
undoubtedly not the tea-plant. 
' Amidst all these gue9t9» and eotifecturet^ the 
flmt real land which we descry in the history 
of Kumaon tea is the appointment, on 24tn 
January 1834, of Lord William Bentinck's 
" Committee for the purpose of submitting a 
plan for the accomplishment of the introduo- 

*Ttie late Cftptain Edward Ifaddeo, Bengal 
ArtiUerj, wabMqaently better known under the name 
of M^r Madden, as the anthor of numerooa highly 
interettiw botanical and other notea of hii tears 
in tbe HiiDalaTan diitrioti, and more partionlarlj 
la Sttmaon, pabUih^d in the Joamal of the Bengu 
Aaiatio Sodetr in the yean 1847-48-49, writes thus 
in hia " Brief Obaenrattoni on some of the Pines 
Md Coniferoos Treee of the Himalaya," printed in 
▼oL IV. of the Joamal of the Agrionitural and 
Hortiealtaral Society of India at Caleutta ( 1845 ) :~ 
*' Dr. Kojle mentioni that in Knmaon tea ii xnade 
from the leare* of 8hmb Otgru NifaUn»i»t and 
this ii probably the green tea of Biaehnr whieh 
M ooreroft ( IVarels, I. 35, 8. ) deaoribea as being 
imported into Ladakh under the name of Ifavn 
or JBiM&air tea, the prodnoe of an evergreen ahmb, 
4| £Mt high growing on a dry soil in Kooloo and 
Bisehnr on the banks of the Sntlei. and specially about 
Jhagal between Bampoor ana Scran. The leares 
are ^^athered from July to NoTcmber, and alter 
infiition in hot water are rubbed and dried in the sun. 
niey sell at tbe rate of three seers per rupee, and 
are not much in reauest. The first infusion is redd sh 
and ia reokoaed needy ; the second which is nsed is 

Ietlowish green. The Onri$ NipaUtuit grows to 
e a large umb ten or twelTe feet nifrh in the Kotar 
Xhud above Sabathoo and between Kuasowlee and 
Kalka, where it is called Krecoontee, Keoontee, and 
Knaeentee, and also Loonkt. The fruit U known by 
the name ot People or Peopra, also applied to thii 
of Jfarroya exe^tea. The natives here use the leaToa 
medicinally, but not, I belicTe, as tea. The black 
tea of Bisehnr, Moororoft describes as the produce 
of a deciduous *hrub found near Usrang and Leehee 
in Knaaur ; of which the learea are palled in July 
and August Usmng is very elerated for a species 
*of rhabarb fionriahes in the neighbourhood." 

tla Major Madden's Kumaon Botaoy Swja 
is mentioned more than oaoe. 



tion of tea culture in India, and for the 
superintendence of its execution." This 
Committee* circulated important queries, and 
among the botanists and scientific men aroused 
by tbe inquiry, there happily appeared Dr. 
Hugh Falconer, Ciril Assistant Surgeon of 
Shaharanpur, in the North-West Profincee, 
then in charge of the GoTemment Botanical 
Gardens at tjbat station, and eventually the 
successor of Dr. Royle in that appointment. 
His ardent mind was at once aroused to the 
great importance of the subject as affecting 
the Himalayan districts which overhung the 
scene of his official labours. 

The mantle of Royle had indeed fallen on 
worthy shoulders. If to that eminent natura- 
list at Shaharanpur and to Wallich at Calcutta, 
presenting reports and urging arguments in the 
proper quarter between 1827 and 1884, we owe 
that formation of the Tea Committee in the 
latter year, which we have just ventured to 
name as the era from which to count onr 
Indian tea chronology, it is to Falconer that 
the Kumaon and Gurhwal tea growers may 
undoubtedly look back as the founder of their 
history. We well remember on arriTing at 
Shaharanpur in January 1835, our own delight 
at our first introduction to this eager and 
enthuasiastio Totary of science. At that time 
of course, the treasures of the Sewalik fossil 
ground were earliest displayed to our admiring 
eyes, and CautUy, Durand and Baker, officers 
belonging to the Jumna Canals, were joined 
with Falconer in the enlightened circlet belong- 
ing to that small, but interesting station, and 
its neighbour Dadupoor; bnt geology was far 
from being the sole topic of animated dis« 
cussion, and Falconer was full of his recent 
visit to the mountain country between the 
heads of the Jumna and Ganges, and of his 
hopes of permanently introducing the true tea 
plant, not only there and in the Dehra Dun, 
but also in the district between the Ganges and 
Gogra, forming the British province of Kumson. 
Our own earliest lessons in Himalayan botany 
and geology were there taught us in Fal- 
coner^s happiest manner, and the sight again 
of his MS. Journal then shewn to us, with 
which we have fust been favoured, brings our 
thoughts vividly back to those instructive 
days, and sadly reminds us that, in 183i, is 
in following times, and alas I to the very end, 
attacks of illness cut short, or diminished the 
extent and usefulness of his most important 
tours of scientific enquiry. Much of tbe 
ground traversed and described in that Journal 
of 1834 was gone over by ourselves in 1135 ; 
and, knowing the anxiety of our friend in the 
subject, we recollect our dissnpointment ia 

* Among its members was Sir Bobert Oolquhoaa, 
Bart., formerly Commandant of the Kumaon Local 
BatUlion. and Ciril Assistant to Mr. Traill, the 
Commissioner: firequentlj, with lady Colquhonn, 
mentioned by Bishop Heber in his journal. 

tThefliture world>wide distinction of this oirele 
was not oonflned to Oanal Officers and men of 
natural science ; for the coming hero, Loid Napier 
of Magdala, then a young Lieutenant, was Civil 
Bxeeuuve Bngineer at Shaharanpur. 
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flndingAt one garden — Buna Surai^ in the 
heart of the Tirbi Rajah's territorj-— that the 
tea ieeda eoirn hj t)ie Shaharanpar gardener 
had not yet iuccesefully germinated. 

To return to the Tea Committee. The 
repertf received by that body early in 1834, 
from Dr. Hugh Facloner. waa acknowledged 
■f leading them to adopt the sub-Himalayan 
regions^ aa entirely suitable for the projected 
colture , and so rapidly was this followed by 
action, that their deputed secreury, Mr. 
Oordon, was able to send to them from China 
n large supply of seeds of the true Bohea tea, 
which, early in 1835, besides being despatched 
to Madras, Mysore, the Neilgherries, and 
A«sam, were distributed in Foreign Gurbwai 
(Tirbi), the Dehra Dun, Sirmur, and 
Kamaon« 

It was aztremcly fortnnata for the canse of 
which we tre treating that the Commissioner of 
Kumaoo, in 1834. was Mr. George William 
Traill. Thia gentleman, as shewn by his 
pnblisbed statistical reports on Kumaon and 
tha Bhota Mehals, and by his great reputation 
■a a Local Adroinistntor, was eminently 
qualified to appreciate the economical impor- 
tance of the tea question, and to give effect 
to any suggestions of the Tea Committee. It 
waa also fortunate that he possessed on tba 
spot an able coadjutor in Mr. liobert filink- 
worth,} who held at Almorah under Dr. 
Wallicb, as he had prcTiously held in Nepal, 
iJie appointment of Plant Collector for the 
BotanicMil Garden of Calcutta. On receiTing 
the report of tba Tea Committee, Mr. Traill at 
oaee understood the conditions under which 
the Chinese tea plant would be most likely 
to flourish in his province ; and he selected two 
BOst appropriate sites for sowing the Tea 
Committee's seeds. All subsequent experience 
has shown that, as a general rule, he was quite 
right in the grounds of his selections-~climatio 
and otherwise — and that any €xtr9m$ departure 
from those grounds has been subsequently 
foundtobennfaTourable to the auooess of the tea 
experiment Tbeee sites were Latch mes war, 
near Almorah, and Bhartpur, near Bhimtal, 
the former occupying three acres of old and 
easily acquired Crown gardenjl land on the 
Borth-west slope of the hill below the capital 
town at 5,000 feet aboTethe sea, the latter occu- 
pying four acres at 4,500 feet above the sea, 
in the near neighbourhood of the Bhimtal Lake, 
which is situated on the first step of the moun- 
tains abore the Bhnmauri Pass. To these two 
sites the Kumaon official experiment was con- 
fined during the six quiet years following the 
eventful period of 1834*35. The close of 1835 

* Subieqneiitly one of tbe most (krourabte, though 
smell, sites of tea as reported bj Dr. Jameson m 
Julj 1847. 

1 82nd Fehmary 1834. 

tThat IS, <*the lower hUIi aadTalleys of the 
Bimsi^aa Kange." 

% A name not mknown to the aomeselatore of 
the Himalayaa flora. 

II BaJ-barhl. 



wiuieseed the departure to Europe of Mr* 
O. W. Traill,* the Commi«ieoer, to whoa 
the province of Kunuum owea ao mnah. ** Hk 
name will live for ever among the poateritiea" 
tne descendants of thoee grateful Paharriea, ia 
whose memory their earlieat British rakr haa 
been aasociated with the bleasings of peaces 
kind dealing, and good government ( blessings 
unknown under the hard rule of theae Goor* 
khaa), if not with that increase of wealth and 
civilisation, moral and material, which, with 
the advance of the timea, haa inarkip»d the 
administration of his sncce8Sors.t 

It is proper to eoniiess that at Latehmeawar 
and Bhartpur the growth of the tea-planta waa 
left very much to Providence, and-^Mr. Blin- 
korth ; and that no very aanguine antidpaiiona 
or anxious inspections disturbed the tianquilttT 
of the Kumaon authorities in regard to tea. It 
waa seen, aa a matter of ocular evidenee, that 
the plants flourished in those two nuraeriea} 
and perhaps the first favourable droumatanca 
connected with them and their •eed-nruduoa 
was, that many travellers, through the pro- 
vinoe, had opportunities of obeerving the tall 
flower covered, and seed-laden tea trees grow- 
ing in Mr, George Lusbington's garden at hia 
beautiful country residence of Ritea 8en,| al 
Soniana, in Lohba, 50 miles to tbe north-weat 
of Almorah, on the borders of Knmaen and 
GurhwaL Similarly, visitors to the Shaharan- 
par Botanical Garden were ahown live tea 
tree plants, the offipring of seeda from the 
small patch of nursery ground al Koth, ia 
Foreign Gurhwal. 

AtPaori, too, the official residence— it eaa 
hardly be called the *' civil sUtion" — of the 
Senior Assistant Commissioner in eharge of 
the Britidh portion of Gurhwal, situated on the 
north side of the range overhanging the old 
capital Srinuggur— very fine tea plaats wei« 
growing in considerable numbers. At leagth* 
in the spring of 1S41, Dr. FaleoBer himaelf 
paid a visit to Kumaon, and the tegular for- 
mation and further extension of the Kapina 
nursery at Almorah which Mr. BUnkwortb 
had commenced in the immediate vieiiiity of 
Latcbmeswar, and, like that plantation, having 
iu tiuoleus in an old grown-plot of gaiden, 
was the first result of bis petaonal itiSMOtion 
of tbe country. We well remember hia hearty 
approval of the wisdom which had led Mr. 
Traill and Mr. Blink worth to ieleot the aril 



was a member of the weU-knowa 

in 



•Mr. TrailJ 

Orkney famiiT, and possessed -^., 

those islands, but be praferred to lead a qniel 
among old Indian friends in Loodoa* end he 
suddenly at the Oriental Clob ia 
.... Among his heiia and 

Kr Kdward Colebrook, Bt, M.P., ta« 

deat of tbe Boyal asiatio 8ooie^, the worths mb 
of a distrngaished f»tber, and binmilf inearlv^iBSk. 
like Mr Traill, a member of the BeotriOWBr-^^^ 



1847 

la 



1 1836*37. Colonel G. B. Gowaa, Benoal AitiUarv I 
1838 to 1948. Mr. O.T. I asbin«ten7ia\87riSRo 
186i . Mr. J. H. Batten. B oTT foinsrly Lt 
Commissionar ; 1858 to 1877, the preaeut 
General Honoorable Bhr Renij Baauav. 
C. 8. 1. . formerly Assistant Gommiisioner. 

X Now atea pUaUtioa beloagiBgtoMr. 2 Binherta 
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giiul tM rites ; but it is fair to confess Umt 
rslooner, quite as maoH as his sucoessor, Dr. 
W. Jameson, at. first strongly desiderated tea 
rites in more flat, and more easily and plenti* 
lullj irrigated and irrignuble land. 

The eztenricn of the official experiment to 
tile rieh slopes adjacent to Naukurohia Tal, the 
sister like of Bbimtal, not £sr from the Bhart* 
pur plantation, followed in rapid course ; and 
early in 1842 the Oovemment was able to send 
to the Oaleutta Agricultural and Horticultural 
Society the following cheering notices 
•applied by Falconer representing the pragress 
already made in the cultivation of the 
tea plant in the provinces of Kumaoa and 
Gurhwal :~- 

*' The first place in which the plant may be 
seen is Paori, near Srinuggur, at an elevation 
of aboot 6,000 feet* where there are some 
hundred strong and healthy-looking plants and 
seedling The next place is in a garden at 
Lobha ; here, at a height of aboot 500 feet, are 
ftbout as many plants, as at Paori, and all of 
the same healthy appearance. At Ahnorah 
there are two gardens belonging to Qovem- 
nent ; the first covers three acres, and contains 
1,600 full grown trees Yielding seed, and 20,000 
growing seedlings, the second stands on 
eleven and a half acres, and bus 700 Isyers and 
600 seedlings. The most eligible sight nearest 
the plains is at Bhimtal, where there are two 
gardens ; Bhartpur, of three acres, contains 300 
tr^es yielding seed, 700 layers, and 200 seed* 
lings ; the other, Russeah, on the Kowkoorcha 
Lake of six acres, has 6,846 thriving seedlings, 
and 20,000 seed sown. In the vicinity of this 
last garden, in the semi-circular slope of the 
mountain to the north and east of the 
Kowkooroha Lake, a great extent of irrigatable 
land, proved to he favourable to the growth of 
the tea plant, is to be had at the distance of 
only one march from the plains, and at an aver* 
age elevation of about 4,000 feet. In the 
aeveral gardens, not of too recent formation to 
have trees yielding seed, there are calculated to 
be not less than £0,000 seeds nearly ready to 
be gathered, and that nearly all of these will 
germinate, may be concluded from the produce 
of what have last year been sown, and are 
now coming up. On the whole, the experi* 
ment, in as far as the possibilky or rearing the 
tea plant in the provinces of Gurhwal and 
Kumaon is in question, may be aafely pro* 
noaneed to have completely succeeded." 

This quotation bnngs us naturally to the 
eloee of our period of /Irat official ixpirimmi^ 
and we now enter upon the period of reguiar 
Ocpemmmi $i^floiiatum ;t and at this point 
of time the figure of Hugh Falconer 
begins to recede from our view. But before 



*This elevatlott U not eozreot 
Veeri Is eboiik M80 feet. 



The height off 



t Dr. rsIeoiMr, on tad May 18S6, forwarded to 
the aesrel a ry of the Tea OomniiMee, at Calootti^ a 
•fpyiWI Bepert on the five ezperiinental tea nanenes 
wUab he had eetabliehed fa Ouchwal ( Protected 
flUate ) aad Mrmar ( Protested State), md on the 
eeaditiea of Ike tea seeds whieh^he bad reosivsd ilrom 
Oalsiitts. 



ill-health compelled him to leave Shaharaopiir 
in December 1842, he had accumplished the 
main object which he had always in view, and 
proved the success of the experiment which 
had been initiated under his auspices, by the 
production of actual manufactured Himusyan 
tea. He had concluded his report on the 
state of affairs in Kumaon, at the close of 1841 
by the following recommendation: **I beg, 
therefore, strongly to recommend this to the 
favourable consideration of Qovernment, that 
two complete sets of Chinese tea manufac- 
turers be supplied for the nurseries at Kumaon 
and Gkrhwal, special care being taken in the 
selection that these workmen be of the best 
description." In consequence of that appli- 
cation,* — " the Indian Government determined 
upon sending him a small manufacturing 
establishment. The black and green tea manu- 
facturers, howeyer, who were engaged for this 
purpose by the Commissioner of Assam, sub- 
sequently declined, together with their Superin- 
tendent, to proceed to Kumaon. Dr. "V^Uich 
was fortunately enabled to procure other men 
in Calcutta out of a party of Chinese artisans 
returned from Assam. A set of manufiMtur- 
ing implements were also procured from Assam. 
These were forwarded to Kumaon in charge of 
Mr. Milner, the ftardener, who was on his way 
to the Botanic Garden at Shaharanpur. The 
Chinamen (nine in number ) arriveid at their 
distinationf in April 1842." 

These men made some tea from the Knmaon 
plants in the autumn of that year, and Dr. 
Falconer, who had been detained in the south 
of Europe by ill health, brought a specimen of 
the manufacture to England in June 1843. As 
shown in Dr. Royle'a report just quoted, it was 
submitted for examination to the eminent tea 
brokers, Messrs. £wart,MacCaughy, andDela* 
fosse, and their report of 8th September 1843 
is thus worded : ** The tea brought by Dr. 
Falconer as a specimen of the growth of the 
China plant in the Himalayan Mountains 
resembles most nearly the description occa* 
rionally imported from China under the name 
of Oolong. This resemblance is observable in 
the appearance of the leaf before and after 
infusion. The color of the liquor is also 
similar, being paler, and mora of the straw 
color than the general description of black tea. 
It is not so high flavored as the fine Oolong 
tea with which we have compared it, and has 
been too highly burnt in the preparation, but 
it is of a delicate, fine flavour, and would com- 
mand a ready sale here." We ourselves well 
remember the arrival of the Chinamen ; and 
in our printed account of Almorah, in June 
1843, where we described the beauty of the 
scenery at Hawnlbagh, and recorded the fact 
that Major Corbett's large estate at that place 
had been purchased by Government, and our 



* Vide Beport od the Progr«a$ of the China tea 
plant in tbe HimaleyM, firom 1836 to 1847, by J. 
Forhes Roy4e. M.D., F.R.8, London, April 1840. 
Jonmal of tbe Boyd Aaiatio dodetj. ToL ZU . 

Parti. • 

t Hawalbsgh, aesr Ahnorah, 
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bopes that ander the superintendence of Dr. 
Jameson, the hartieultural garden woold yield 
large supplies of fruit, such as apples, pears, 
and plums, of better quality than then existed, 
we added, "Thousands of tea plants are 
thriying Tery well in the Almorah and Hawul- 
bag nurseries, and Chinese Tea-hakers amuse 
the paharree population by their strange 
figures, and still stranger propensitien."* 

It is no disparagement of Falconer's merit 
that it was subsequently discoTered that these 
first imported artizans were not all of the right 
■ort from the best tea districts of China, or 
that Dr. Jameson, who had relieTed Falconer 
during the serious illness of the Istter, had, 
as it would appear, also sent specimens of 
manufactured tea to Calcutta and London, 
end receiTed a faTourable report thereon in 
September 1843 from Messrs. Thomson of 
Mincing Lane. 

We now come to the great central nam$ 
which will always most justly be associated 
nith the immense success which has attended 
the progress of tea culture in the mounuin 
distncU of India. WILLIAM JAMESON 
had not to make a name for himself. He 
came to India with all the pr$9tig$ deriyed 
firom the reputation in science of his cele- 
brated uncle, and right nobly has he sustained, 
and extended from Edinbureh and Europe to 
the Himalaya and Asia, the honors of his 
family. 

Having assumed full management every- 
where as Superintendent, Dr. Jameson paid his 
first visit to Kumaon, in April 1843; and 
made his first official Reportf on the tea 
nurseries of that province on the 28th 
February 1844. From that date until the 
abandonment of the Oovemment exploitation, 
and the successful establishment of private 
enterprises, the progress of the whole culti- 
Tation of the tea plant, and of the production 
and disposal of the manufaotured tea formed 
the subject of the most complete and exhaus- 
tive reports, furnished regularly by the Super- 
intendent, and published at first in the " Trans- 
actions of the Calcutta Agricultural and 
Horticultural Society;" and after the intro- 
duction of the system of Annual Administra- 
tion Reports by the several Governments of 
British India, in the official records of N. W. 
Provinces. It is no business of ours to transfer 
the statistical details thus furnished to the 
Iiages of these Notes and Recollections. We 
trust that they will be collected and embodied 
in one general history, either by Dr. Jameson 
himself, or by some other competent authority. 
But the following observations, founded on 
personal experience connected with the earliir 
reports, will not, we humbly think, be out of 
place. 

With the exception of the garden at Hawnl- 
bagh, which, with its fine house and offices, 

• Among tham their love of pork. 

f Oommonioated by QoTemnieiit N. W. ProTinoes 
to the Agriooltural and HortieiUtaral 8noi«tT, Cal- 
euMa, and published in their Journal Yol. II , No. 
xii. 



were purchased by Government at a most eon- 
▼enient and critical period in the history of 
the experiment of which we are treating, and 
which became the head-quarters of Dr. Jame- 
son in Euroaon, and the site of the principal 
factory. — the new ground taken up for the 
first great extension of the tea nurseries was 
not all happily chost'n. At that time a copious 
supply of water for irrigation of the tea plants 
was considered essential to their welfare, and 
Dr. Jameson, in his additions to the original 
plantations in the Bhimtal district, only car- 
ried out the selections and intentiona of his 
predecessor. Russeah Kooa Sar, and Anoo 
bar, especially these last, aa their namea imply, 
were aituated in essentially valley land. The 
natives of Kumaon divide all land into 
ooperaon, or high, and iulaon, or low, which 
last division also includes eeera, or actually 
wet or irrigated soil ; and the original recom- 
mendations of the Tea Committee certainly 
did not point to the latter. But these nurseries 
also had another defect. They for the most 
part occupied land which the yillagera of 
the Chuckhatta district preferred to keep in 
their own occupation, and official pressure was 
undoubtedly used before the landowners agreed 
to take what was oonsidered a compensating 
rate of rent. 

We ourselves at that time filled a subordi- 
nate position ; and in handing over wheat 
and rice lands f^r the planting of tea, we 
only acted under the orders of superior author- 
ity. But nevertheless, in our civil executive 
capacity, our hands, as duly recorded by Dr. 
Jameson, did deal the fatal blow, and we do 
not now wish to deny our responsibility ; but 
the whole thing was a misuke, and we our- 
selves, some time before we resigned the Com- 
missionersbip to its present philanthropic in- 
cumbent, having been instant in season and 
out of season in personally representing to 
the head of the local Government the claims 
and wishes of the Zemindars, had the great 
satisfaction of restoring to them their lands, 
and receiving their thanks. On this matter 
Mr, Robert Fortune, the celebrated gardener- 
traveller, to whom English florists owe so 
much, in his first report on the condition and 
prospects of tea cultivation in the North- 
West Provinces, dated September 6th, 1851, 
after objecting to the '* low flat land" as un- 
saiuble for tea, remarked ; '' Besides, suoh 
lands are valuable for other purposes. They 
are excellent rice lands, and, aa such, of con- 
siderable value to the natives." And in his 
second report, in 1856, he made the following 
observation : •* In my former report to Govern- 
ment, it was necessary to express an opinion 
on some other plantations in this district, 
where the land, which had been chosen, was 
not suitable for tea. Since that time these 
plantations have very properly been abandoned, 
and the land returned to the natives for the 
cultivation of rice and other crops, for which 
it is well adapted," We have no wish to 
revive the controversies raised by what maj 
be called the ** Fortune Epiiodtt*' in tha 



TBA CULTIVATION 



( 251 ) 



IN KUMAON & GUBHWAL. 



general history of Himalayan tea; but in 
recounting our own experiences on the sub- 

i'ect of Kumaon tea in particular, it would 
lave been almost dishonest to have maintained 
ft complete silence on the vexata quastio of 
moist and dry sites, or to have omitted some 
mention of the only remarkable official mis- 
take committed in the course of the Govern- 
ment exploitation which at last culminated 
in such brilliantly successful results. 

Putting aside the point of controversy, 
whiuh, after all, chiefly referred to a temporary 
state of the Knolagir* plantation in Dehra 
Bun, the earlier deputation of Mr. Fortune 
to tlie tea plantations — a most important and 
beneficial event in the history of Indian tea, 
being made by one thoroughly acquainted with 
China — brought to proof quite as much as did 
his second, the yery great impettu which had 
been given to the spread of the plant by the 
energetical efforts of Jameson. 

We ourselves, after the lapse of twenty-six 
years, still remember with the liveliest 
pleasure the visit of Fortune to Eumaon in 
1851, and the enjoyment and profit we received 
from his interesting and instructive conver- 
sations at Naini Tal and its yicinity ; while 
of course, it was satisfactory to ourselves, then 
filling the principal official post in the pro- 
▼ince, to find that he sympathized with our 
own yiews as to the future sites of teaf in our 
districts. 

We had been a little disappointed by the 
result of a visit paid by Dr. Jameson in the 
satumn of 1846 to our pet tract, Entyor, 
concerning which he reported in July 1847 :-^ 
^ I accompanied Mr. Commissioner Lushing- 
ton to Bysnath, being informed by him and 
Mr. Batten that in iu neighbourhood a large 
tract of country, well adapted to tea cultiva- 
tion, Was lying waste. Such, however, no 
doubt, was the "Oase prior to the last settle- 
ment ; now all the irrigable land is covered 
with rich cultivation. I must, therefore, 
extend the plantations in the Chukhata dis- 
trict" It wss with corresponding satisfaction 
that we found Mr. Fortune in 1851 fully alive 
to the great importance of Eutyoor as a tea 
district, and we cannot refrain from quoting 
at length his recorded opinions on the same 
subject:— Kutyoor is the name of a large 
district 30 or 40 miles northward from 
Almorah, in the centre of which the old town 
or village of fiyznath stands. It is a fine undu- 
lating country, consisting of wide yalleys, 
gentle slopes, and little hills, while the whole 

* Formed by Dr. J»meaon io 1844, and sold to the 
Bajah of Sirraar (Nahn) in 1867. 

t Amonff other remarln in hit first report ooenrs 
the following :— " There is no saoh soaroicj of tea 
land («.«. 'the MUy land, such as the te» plant 
delights in) in these mountains, more particolarly in 
XasSem Oorhwal and Kumaon. It aboaads in the 
dlstriota of Paori, Knnoor, Lobba, Almorah, Katjoor, 
•ad BUmtal ; and I was informed by Mr. Ratten 
that there are large tracts about Qnngolee and 
TarioQS other places equally suitable. Muohof this 
land ia one of onltiTation, while the onltivated por- 
tions yidd on aa average only two or three aoaas per 



is intersected by numerous streams and sur- 
rounded by high mountains. The soil of this 
extensive district is most fertile, and is capable 
of producing large crops of rice on the low 
irrigable lands, and the dry grains and tea on 
the sides of the hills. From some causSf 
however, either the thinness of population 
or the want of a remunerative crop large tracts 
of this fertile district have been allowed to 
go out of cultivation. Everywhere I observed 
ruinous and jungle covered terraces, which 
told of the more extended cultivation of former 
years. Among some hills near the upper por- 
tion of this district, two small tea plantations 
have been formed, under the patronage and 
superintendence of Captain Ramsay, Senior 
Assistant Commissioner .... I neyer 
saw, even in the most favoured districts of 
China, any plantations looking better than 
these.'' 

In our own Settlement Report, written in 
1846, which will be found printed in the 
KumtufH Official Reporti published by the Govern- 
ment of the N. W. Provinces, Agra, 1851. 
we had stated as follows :— ** At one time from 
the citadel of Runchoola above their capital 
Kutyoor, the ancient rulers of the hills must 
have looked down and around on an almost 
nnbroken picture of agricultural wealth, for 
not only in Uie valleys, but up three-fourths 
of the mountain sides, now covered with 
enormous forests of pine .....•• 
the well-built walls of fields remain in mul- 
titudinous array, terrace upon terrace, a monu- 
ment of former industry and populousness, 
and only requiring the aze to prepare an im- 
mediate way for the plough. The yalley of 
Byznath being situated on the frontier of 
Kumaon, with Gurhwal, and in the neighbour- 
hood of Bodhan Fort, was often, in all 
probability, the scene of border conflicts and 
military exactions, and the desertion of yU- 
lages having once commenced, the deteriora- 
tion of climate, originating in the spread of 
rank vegetation and the neglect of drainage, 
ftc, may be supposed to have gone on from 
worse to worse, till finally the heat and mois- 
ture were left to perform all their natural ill- 
offices, unchecked by the industry of man. 
Viewing, however, the present slight improve- 
ment in a hopeful light, and remembering the 
less fayourable situations in which nurseries 
are thriving, •oe are of opinion that the ditiriet of 
Kutyoor (Byznath) woM be found the one most 
deserving of selection for the future spread of the 
Kumaon tea cultivation, Irrigatable unoccu- 
pied lands, at between 3,000 and 5,000 feet 
above the sea, abound on the lower slopes of 
the hills, while much of the good land in 
actual possession is occupied by migratory 
tenants-at-will. unattached to the soil, in whose 
place the Pudhans of villages could have no 
reasonable objection to see profit-paying, 
wealth-planting gardeners,^* In another place, 
after describing the desolation cause4 by tigers 
in the neighbouring pergunnah of Gungolee, 
and after showing the small amount and pre- 
carious oharaoter of iti re?eaaei and the faci- 
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litiefi for obtaining watte landt, we added— 
"We bare named this pcrgunnab aa one of 
tbose moat favourable for the tea-growing 
experiment. We do not fear the ezpulaion 
of Well-armed, and what is better, well-paid 
maleea from their fenced nurseries by the com- 
bined efforts of all the /era natura of 
Gungnlee.'* We mar, we trust, be permitted 
to look back with pHde to these and other 
aimilar vaticinations of onr own in regard to 
Kumaon tea, when in 1877 we are able, in 
recording our recollections of our *' antique 
aedes." to point to the long list of flourishing 
tea plantations in Kutyoor, and now, on the 
earliest possible occasion, pnblicly to thank 
those of the existing Kumaon planters who 
have given or sent to us ikeir thanka for 
haring been the first to declare the suitability 
of the sites now occupied by their estatea, and 
to prophesy their fumre wealth. But our 
Qwn greatest triumph, and the main cause of 
the present prosperity, are to be found in the 
fnct^ne most kindly and hospitably brought 
before our own eyes in 1865, when we took 
leave of Kumaon during a final visit from our 
laat Indian station, Agra, — that Dr. Jameaoa 
himself established* a principal nursery and 
factory at Aya Tolee, near Byznath, which 
became the centre of the beat and richest tea 
district in Kumaon. 

We cannot dose this paper without adding 
to the names, which, in these notes, have been 
mentioned in connection with the introduction 
and progress of tea in Kumaon and Gurhwal, 
the oistinguisbed name of Sir John Strachey, 
the present Financial Minister of India, lately 

* Under orders of Lieut.-OoTemor, If . W. Pro- 
viaoes, dated 81st July 1854. 



lieutenant-Govemor of the N. W. Provhii 
and for ten yeara of hia younger life, a moat 
important member of the Ksmaon Civil Com- 
mission. Wa are not oonaoioaa of any andoe 
partiality cauaed by family tiea, when we 
atate onr conviction that Uie hill provineea 
owe an immense debt of gratitude to him. If 
science owea to his well-known and able elder 
brothers, Colonel Henry tttrachey and General 
Richard Strachey, the pioneer development 
and elucidation of all that is most interesting 
in the geography and geology of the Hima- • 
layan regions, belonging to, or adjacent to 
Kumaon, — with no less distinction will the 
words progres9 and light be alwaya asao- 
ciated with the name of John Strachey, in the 
civil, moral, intellectual, aanitary, and material 
history of Kumaon and GurhwaL * 

In conclusion, as the very best commentary 
on all that we have been telling, we append 
to this paper tne list of the private plantatioa 
in the Dehra Dun, which accompaoied the 
admirable official memoir on that diatrict in 
1874 by Mr. G. R. 0. Williams, Bengal Civil 
Service, and a similar list for Kumaon and 
Qurhwal in 1877* which we have recentlj 
received frem Almorab. Verily, the few aeeds 
Bown in thoee early diminutive plots in 
Kumaon and Foreign Gurhwal in 18^5, under 
the auspices of Trail! and Falconer, haye 
prodoced abundant fruit. 

* As bearing on onr own par^alar aobjeos^ the 
** 9oCes on the oaltiTStioo of Tea in Kiunaon and 
Onrhwal,*' written by J. Strachey. Bmi., Senior 
AisUtaBt Oommiaiioner. Garhwal, dated SOth HUsf 
1664, and printed by the OoTemment N. W. Hio- 
vinoes, among other nspen of thet year at their 
Agra Presi, nwy be renrred to as oommmiioataoa of 
the highest valoe. 



List of Plantations in Kumaon and Gurhwal, 1877. 

Fumithed ftjf JJ. Q. Batten^ Esq., Saira AMtaiani CommUsiotur, 



Alphabetical Name of Concerns. 



1. Berensg ••• ••• 

(In Pergunnah Gungolee, Puttee 
Buraon) 

5. Cheerapnnee ... 

(In Pergunnah Kalee Kumaon, Pattee 
Tulla Charal). 
8. Chowkooree 

(In Pergonnah Gungolee, Puttee 
Buraon). 
4. Doonagiree 

(In Pergunnah Palee, Puttee Mulla 
Dwara). 

6. Dr. 01dham*s Tea Gardens 

(No. 1, at Hawulbagh old Cantonment^ 
near Almorah 

No. % in Pergunnah Chnkata, near the 
Bhoemtal Lake, and all the remain- 
der in the great Tea Diatriet of 
Kutyoor to the north of Almorah). 



Name of Gardens. 



Propriet<Mr8. 



Berenag 

Purana Thul, Peerpulta 

Cheerapanee 



Chowkooree 
Chinnatee 



Doonagiree 



1. Hawulbagh Linea 

5. BbeemUl 
8. Nowghor 
4. Lueknee 

6. Bnrgwar 

6. Mulla Dhoba 

7. Tulla Dhoba 

8. Downee 
0. Nurgoaree 

10. PiUakote 

11. Wbendra 



W. J. Galway. 

8. Carrington and J. 



Major C. A. de Kaotaow. 
J. G. BeUairs. 
(SrawlkCow 



VT. Oldham, Eaq..U,.D^ 
F.&.&, F.G.a, Ae. 



k 
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Alphabetical Naioe of CenoenM. 



0. Dumlote 

(In Perf^nnah Katjoor). 
7. Femhill 

(In Par^Diiah Kalee Kamaon, Puttee 
fiisong). 

8 Oovenimetit Tea Oardena 

9. GwalHam 

(In Pergunnah Budban, ZlUab Garb- 
wal). 

10. Jhultoln and SunoodbUr 
fNo. 1 in Putt4>e Hurann) 

(No 2 in Puttee Kumayar, Pergnnnab 
GungoW) . 

11. KnuHMnie Tea Oo.. L mited 
(In Puvgunnah Kutjoor). 

IS. Komaon and Kutyoor Tea Co. 

(In Pergunnah Katyoor) 



1& LoekingtoB 

(Jn Pergaimah Kotyoor) 



Iv* IiOflll «M ••■ .*. 

(In Pergunnah Barramundal, Pattee 
Borake Rao) 

16. Lobooghat ... ••• 

(In Pergunnah Kalae Katnaon, Pattee 
Biiong). 
. 10. llooeetee ... ... 

(In I'ergnnnah Chandpoer, Pntee 
Choprakot, Ztllah Gorbwal). 

17. Newton I>ale ... 

(In Pergunnah Kalee Kamaon, Puttee 
Cbaral). 

18. Nowffbur ... ... — 

(In Kutyoor). 

19. J; aoroe *•• •*• 
(In Pergunnah B^rah Syoon, Puttee 

Nandul Syoon, ZUUh Gorbwal). 

90. Samgurh and Jhulna 

m 

(1. In Pergunnah. Bamgurh, Komaon) 

(8. In Puttee Oeehoor) 
8L Syekote 

(In Pergunnah Kalee Kumaon, Pattee 
Charai) 
98. Silkote ... . »» ••• 

(In Pergonnah Lohba, Zillah Gorfawal) 
88. 8ito1ee 

(In the tobarbs of Almorah) 
3»au xiiwaiee •*. >•• «•* 

(In Pergunnah Bodhan, ZiUah Gorb- 
wal) 
88. Willow Bank... 

(In Pergnnnah Lobba, Zillah Gurhwal.) 



Name of Gardeni. 



Dumlote 
FembiU 



{ 



I. Ay a Tolee 



8 Kawilbagh 

1. Gwnldum 

2. Cheringa 



1. JhuUnla 

2. Sunoodhiar 



Kousanie ... 

1 Wagoola 
8. Megrae, Ae, 



1. Cbnttyeo 
8. Bronga ... 
8 Ava Tolee 
4. Diahholae 
Lodh 



Lobooghat ... 

Mooeetee ... 

Newton Dale 

Nowghur M. 
Paoree 



C Jhulna 
(Bamghor 



••• 



Byekote ... 

Silkote 
Sitolee 
TQwaree 

WniowBank 



... 

... 



... 
.*• 
•*. 

••« 
... 



... 



Proprieton. 



B. M DalaelL 
Col. J. J. Daniey. 

1. Meaen. C. & N. Troup. 

8. Motee Ram Sab. 
T. A. Warrand. 

Moonahee Etmam Ali. 

Kooaanie Tea Co. 

C J. R. Troop. 
Sir R. J. Meade, K C.8X 
Major D N. Murray. 
Col. W. H. Hawee. 
Col. H. J. Hawee. 
Col. J P. Waterman. 
Capt G. W. Coekbum. 
Major C. H. HinoholiiT. 
N. F. Troup. 
Col. A. 8. Smith. 
Capt G. 8. Tait. 

N. F. J. Troop. 

C. J. Aekland (leteae). 



I 



Mrs. Biebardf . 

J. Henry, 

/. Newton. 

Dr. Oldham. 
J, Henij. 

F. J. Wbe«>ler. 
Copt R. Wheeler. 

W. J. lyall. 

Mra. Oomberlond. 

Capt T. N. Hanriid and 

brother. 
H. M. Shepbeid* 

J. Biefaarda. 



ym-1EklderKoiMoaTia» 1878: 878,000lba. (35O,O00lbiL mM in India toCeotral 
ITjIimiiiilykld, 1877, mo/Mtm. 
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TEA IN DEHRA DUN. 

Sketch of its Origin and Progress. 



Tbb origin of the tea industry in the Dim 
dates back some forty years ago. Dr. Royle, 
then Superintendent of the Botanical Gardens 
at Shaharunpore, recommended the cultivation 
of tea in the Himalayas to the Indian Govern- 
ment in the year 1827* and again pressed the 
matter on the attention of Lord Bentinok 
during his visit to Shaharunpore in 1831. In 
bis opinion, Jerrapani, situated about half-way 
between Kajpore and Mussoorie, at an eleva- 
tion of about 6,000 feet, was the best site for 
the experiment. About 1H34, Lord Bentinck, 
with the sanction of the Court of Directors, 
determined to give tea cultivation a fair trial, 
and the inevitable committee was appointed to 
draw up a plan for carrying out this design. 
Guided by the fact that, *' in the mountainous 
tracts of our northern and eastern frontier, 
several species of plants are found indigenous 
which are also natives of China, and are not 
met with in other parts of the world, * 'plants 
raised from imported China seed were distri- 
buted to several of the Sub- Himalayan districts, 
and Dr. Falconer, Dr. Boyle's successor, in 
May 1838, succeeded in growing tea plants in 
Shaharunpore itself, from seed procurod from 
the nurseries at Eoth, in Gurhwal. In 1844 
a Government tea plantation was commenced 
at Kaulaghur in the Dun, a couple of milea 
west of the city of Dehra, under the manage- 
ment of Dr. Jameson ; some 400 acres of land 
having been taken up for the purpose. The 
soil is described, in Williams's Memoir of th9 
Jhtn^ as *' composed of clay and vegetable 
matter, vrith a slight mixture of sand, resting 
on the usual shingly subsoil of limestone, sand- 
stone, day slate, quarts, &o.. found in the 
surrounding mountains." In 1860, Mr. Fortune 
a gentleman familiar with tea cultivation 
in China, was deputed by Government to visit 
the various plantations, and reported rather 
unfavourably on the condition of the plants 
et Kaulaghur, making various suggestions for the 
improvement of the cultivation. Again in 1856 
the same gentleman reported much more favour- 
ably on the. garden, attributing the improve- 
ment to his own suggestions. This elicited 
ft reply from Dr. Jameson, pointing out that 
Mr. Fortune had previously condemned the 
Dun in ioto as unfit for tea cultivation ; and 
that any soggestions he had made had been 
anticipated by some notes on tea planting 
compiled by Dr. Jameson himself. Tiie con- 
troversy attracted some attention at the time ; 
but it is sufficient now to note that Mr. 
Fortune's condemnation of the Dun, as un* 
suited to tea, was evidently a mistake, as is, 
«vinoed by the yearly increasing outturn. 
In 1857, Dr. Jameson estimated the tea- 
bearing capabilities of the Dun as follows : — 
If amber of acres capable of produc- 
ing tea ... ... lOOiOOOlbs. 

Yield per aere ... ... 100 „ 

%i\tl oottum .. -. 10,000,000 „ 



This appears to be a greatly exaggerated 
estimate as regards the area available for teas, 
while the estimated outturn per acre is far 
too small assuming anything like good manage- 
ment and cultivation. It will be seen from 
the tabular statements which will follow, that 
tea in the Dun, though unable, perhaps, to 
rival the large outturns in Assam and Cachar, 
which are known in some cases to be as much 
as 700 to SOOlbs. per acre, is yet capable of 

5 reducing at least four times as much as Dr. 
nmesnn allowed ; one garden of the Dehra 
Dun Tea Company showing an average for 
1877 of more than 400lb8. per acre. On the 
other hand the area likely to be available for 
tea cultivation is considerably over-estimated. 
Including the southern face of the Mussoorie 
hills, from the watershed down, and the north- 
em face of the Siwaliks, the total area of the 
district is about 450,000 acres. Of this, fully 
250,000 acres must be deducted for forest 
reserves, the area of the stations of Mussoorie 
Baipore, end Dehra, and for the numerous 
village sites. Of the remaining 200,000 acres, 
it is improbable that any of the area at present 
devoted to the cultivation of cereals and other 
food crops will be given up; nor would such 
soil be profitable for tea cultivation. Deduct- 
ing this area, and allowing for the considerable 
amount of unprofitale land, such as the banks 
and beds of the broad stony ^*toU^* or streams 
in which water flows only in the rams, it is 
improbable that more than 50.000 acres of 
land are practically available for the cultivation 
of tea. Taking into consideration the facts 
that tea gardens require a considerable amount 
of capiul to start and enUil waiting several 
years for any profitable return, it would appear 
that 15.000 or 20.000 acres is about the largest 
admissible estimate of the area of land in 
Dun likely to be brought under tea. at least 
for a generation or so. Assuming that 20.000 
acres may possibly be bearing tea in the 
course of time, and taking the outturn at200lbs. 
per acre — a fair average of the present pro- 
duction in the Dun on the working gardens — 
a total yield of some four millions of pounds, 
or less than half of Dr. Jameson's estimate, 
may bo looked for in the dim and distant 
future ; but such a prospect is too remote to be 
of any practical value. The present outturn, 
although it has more than doubled in the last 
five or six years, is only a little over six 
lakhs of pounds, or about one-seventh of the 
possible production estimated above. 

Several other tea gardens were opened out 
in the Dun within the decade suooeeding 
the oommenoement of the Government plan- 
tation at Eaulflghur ; and by the year 1862, 
about the same time as the elder Williamson 
was planting out garden after garden in 
Assam, and several tea companies had been 
formed theroi the present Dehra Dim Tea 
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Company, oomprising Hurbunswala (formerly 
the Nortb-West Tea Company's garden) and 
Arcadia, both then garden several years old 
was started. It was originally under the 
same Calcutta direction as the now defunct 
Central Assam Company, whose gardens are 
still flourishing under the management of the 
Land Mortgage Bank. This Dehra Dun 
Company has passed through many ?iois- 
situdes and changes of management, and at one 
time it came near to ahare the fate of the 
Central Assam Company, its shares being 
quoted at a discount of 97 per cent. But it 
pulled through somehow ; and now, with a 
local hoard off direction, and two thoroughly 
practical and experienced planters as managers, 
its gardens are undoubtedly the best in the 
Dun, as the tabular statement (II) clearly 
shows. 

In 1867 the Eulaghar plantation was sold 
by OoTcmment to the Haja of Sirmoor for 
two lakhs of rupees, and it has now dereloped 
into a Viiluable property, which well repays 
the purchaser, giving him a gross yearly 
income of over half a lakh of rupees, exclud- 
ing working expenses. In 1863, Dr. 
Jameson estimated the area under tea at 2,600 
acres, and in 1864 it was put down in Mr. 
Daniell's settlement report at about 1,700 
acres ; but these figures are in neither case 
Tery reliable. 



Pebskct Abba amd OrrruRV^ 

Iir 1872 the Government called for returns 
regarding the area and outturn of tea in the 
Dun, but the figures arrived at by them 
differ considerably n-om the results obtained by 
Mr. Williams, the Assistant Superintendent of 
the Dun, in 1871, who, at the request of the 
Secretary of the Board of Revenue, N. W. 
Provinces, made careful personal enquiry 
into the matter. The figures accepted by the 
Government were as follows : — Area, 1,801 
acres. Outturn, 41l,548tbs. Average per 
acre, 228'5tb8. ; while Williams gives a larger 
area, hut a much smaller produce, rts. : — Area, 
2,024 acres Outturn, 287,828Ibs. Average 
per acre, 142th8. The latter figures are proba- 
oly the nearer approach to the truth ; although, 
as will he seen from Mr. Williams's return, 
which is appended, the outturn is not in all 
eases for the same year ; in some pUoes the 



produce for 1 870 being given, and in others 
that for 1871. Moreover, in most oases 
the figures are only estimated, the exact 
actual outturn being given for only one or 
two gardens. 

However, this statement being the result 
of personal enquiry, and agreeing so closely 
in total, if not in detail, with the area of 
old tea given in statement (II.) for 1877, 
it is probably correct as to area, and not far 
out as to outturn ; though the average per 
acre is much smaller than that arrived at by 
the Government return, and also than the 
present average. Mr. Williams seems to- 
have been impressed by Dr. Jameson's 
estimate of lOOtbs. per acre, which was, as has, 
been shown, far too small. 

(L) Abstract of Mr, Williams'B Return 
of Tea in the Dun in 1870-71. 



Name of Plantation. 


|5 


Onttnm 
in lbs. 


BlVABXS. 


Defara Dun Oo. ... 


550 


130.000 


For 1871. 


Annefleld 


800 


60,000 




Baigarawala 


100 


6,864 


For 1870, ap- 
proximate 
flguTM only. 








Lakhanwala 


60 


1,048 


Do. do. 


KaaUffhnr 


250 


64.026 


Exact oattam. 


Ooodrioh Qardeos... 


83 


6,240 


For 1871. 


West Hope Town ... 


68 


10,000 




Haraiuanpar 


80 


4,800 


For 1870. Irri- 
fated by oanal. 
For 1870. 


Ambarree ... 


170 


13,000 


Bos« Villa (or 








Hnrawala 


48 


8.00O 




Oharlerille 


76 


4,000 


Under natiTS 

manasement. 

Approximate 

flgnres lor 

1870 


Harbiyirala 


110 


9,000 


U nder natire 
management. 


Qarni ... ... 


80 


8,200 


Do, do. 


Dartawa]»and Am- 








biwala 


17 


800 


Do. do. 


Nathanpnr 


16 


460 


Do, do. 


Doom SioKh't Oar- 








den ... 


69 


8,000 


Do. do. 


Kanya Loll'a Gar- 








den ... ... 


19 


1,000 


Do. do. 


Acres ,„ 


8,024 


297,838 
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(11.) Statement 


of Area under Tea, and Outturn for 1877. 








ATM under Tm. 


TM«1 Aim. 






Vtmaof PUnUUoii. 




i 


4* 

o 
flat 










« 












5 


iS 


K 








Ambsri m* *•• ••• 


.•■ 


170 


••...• 


80 


800 


87,606 




ilDD«fl«ld .M ... 


..• 


386 


80 




816 


100,000 


• 


JilrMigarh and Rambsgh ... 


*.• 


40 


100 


60 


180 


10,000 




W. Hop* Town Uo.... m* 


... 


80 


160 


.••.«• 


840 


S«.000 


• 


lAkbanwaU ... ... 


••• 


85 


•»•••• 




86 


6,000 


•« 


Ooodrioh dardflOi ... 


•«• 


107 


806 




818 


40,006 


• 


HarsirAU ... ... 


... 


60 




.M... 


60 


10.000 


• 


atomiia •*• ... .•• 


••• 


S61 


16 


.«•••• 


870 


108.680 


6 


Harbftoswsla ... 


... 


818 




66 


874 


189,760 


6 


B Bopo Town ..« ••• 


.*• 




4 


80 


94 


1,000 


6 


KaraiijMipur ... ... 

Kadta LalFt .« 
HftrbajwAl* 




SO 


.••••• 


40 


166 

80 


85,000 
8.100 


• 


..« 


76 






76 


18,000 


U 


Doom Bio|(B M. ... 


.«• 


60 






60 


7,600 


•a 




••• 


46 


..•.«• 


•••••• 


46 


6,600 


•• 


KanUghar ... «• 


t.t 


800 


*.. •• 


80 


880 


70,000 


9 


MoUkawaU ... ... 


..• 


46 




...... 


46 


7,800 


€ 


yafhaapM 


i.i 
I ... 


71 
86 




*••••. 


71 
86 


18,680 
8,000 


• 


Totel 


S,ilS 


618 


186 


9,885 


684»860 





* Tbete qauitftiM ue »pproxfmafciont only, bat an doM to the exaet tfpaxm. Wot all other fMfdflM the 
•otval oattura for 1877 it giTen. 

Jiemark$t—{*) lT»tireinauffemflnt$ (6) Dehr* Dan Tan Co. ; (e) Bijah of Sirmoor'i Oardena. 



The abo?e tabulated atatement (11.) showi 
that the area bearing tea in 1877 was 2,630 
acres, and the total produce was 624,86dtbs. 

fifing an average oyer all of 23Stbt. per acre, 
t wiU be noted, however, that in the 2,630 
acres are included 618 acres of young tea, 
mostly only four or ftre years old, which is of 
course only Tery liffhtly plucked, and there- 
fore contributes to the average outturn only to 
lower it. It would ha?e been more accurate 
to have separated the produce of the young 
tea from the old, and thus have obtained a 
better idea of the average outturn of tea in 
full bearing in the Dun ; bat for obvious 
reason this was impracticable. 

But the foregoing statement does not ex- 
hibit all the land under tea. During the last 
two years tea enterprise has made rapid strides ; 
several new gardens have been coramenoed, 
and a considerable area has been, and is still 
being, brought under cultivation. The follow- 



ing statement shows, in addition to the S96 
acres of new tea on the old plantations, the 
area under plant in the gardens, also the 
estimated extensions both on these and on 
some of the old plantations. In addition to 
the items noted in statement (II.), it is pro* 
bable that there may be other extensions, both 
in existence and in contemplation, as it is more 
difficult to obtain reliable statistics on this 
point than on any other. Moreover, it is im- 
|>3ssible to say what new enterprises knay not 
be started within the next year or two, now 
that the Bastem Dun is being opened out AH 
the new gardens are in the ^tstem Dun. One 
of them, Dhoiwala, formerly had a oonsioer- 
ahle area under young tea, but it was rooted 
out and destroyed, or allowed to die out, to 
give place to the cultivation of rhea grass-Hi 
speculation which, unfortunately, resulted in 
failure ; and the new proprieton of the grant 
are now reverting to tea again. 



(///.) Statement of Extension and New Oardene, 1877-78. 









Area 

ander plant. 


Bstimate ex- 




Name of Garden. 




tension within 
a year or two. 


KiMiaxB. 


Goodriob Gardens m. 


... 


..• 




600 


'XuS:£!r*^"']oida«d-.. 


B. Hope Town 


..* 


.<• 


..*••• 


100 




Balawala 


.•• 


*•• 


10 


60 




Ko. 8 Grant 


.«• 


.*• 


16 


186 




Chapori ... ... 


<•. 


.•• 


70 


60 




Ctorakhpar ... 
Knanwala 


••• 


..• 


81 


71 




... 


.•• 


14 


186 




Dho'wala 


••. 


..• 


86 


76 




Sondry small Gardens 


• •a 


.• 


80 




MotUy smaU patohes often iaoad 
aboatDehraitadt 


Area broogbt forward 


*•* 

Total 


••• 


886 


..*•.. 


ftoa Statement II, 




681 


1,817 
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The total lurea of land at present under tea 
in the Dun is therefore about 8,160 acres; 
and there is little doubt that within the next 
two or three years it will amount ip fully 5,000 
acres, aa extensions which will bring it up to 
4^78 acres are already in contemplation; 
wnile it is probable that new Tentures may be 
opened out ere long. Assuming Mr. Wil- 
luuns's figures lor 1870-71 to be correct, the 
arm of tea oulttTation.in the Dun has inereas- 
ed by more than a thousand acres during the 
laat fl?e or stz years, while the tea prodnced 
has mora than doubled itself during Uie same 
period. 

The aTerage outturn per acre of seven of 
the different gardens is given below, only those 
gardens being selected whose area and produce 
as given in statement (II.), is known to be 
absolutely correct. 

I: A^Sr^ ;:; SJ?}l>ebraDoonOo. 

t; BeaffwrMvala ... SSO PriT»te. 

4. KaiUMKhar ... S33 BaiaK of Birmoor. 

•• AmbaU ,., S80 Pnvftte Compftnj. 

6, Malakawsla ... 178 NatiTe manage- 

B6Iltb 

7. JTathaapor •«• 80 Do. do. 

The Dehra Dun Ten Oo,ffacilis prineepf, 
heads the least, oompletelv distancing all com- 
petitors* This is mainly owing to carefiil 
culti?atioa and manuring, an admirable sys- 
tem of pruning, and to the absence of all irri- 
gation from &9 canals; which irrigation, 
owing to the large quantity of lime held in 
■ojntion in the water, is now almost univer- 
sally acknowledged to be eminently injurious. 
In Hurbanswala, in particular, which, after 
Kaulaghur, is one of too oldest gardens in the 
Dun, the bushes are as fine as can be seen in 
any part of India, and totally different from 
the bunted and miserable specimens to be seen 
in many of the smaller gardens. 

GoioxYATiov, Manuvactubi, Laboub, avd 

Thbbs sippear to be eertain differences of 
opinion on seversl points connected with the 
oultivation of tea, as regards the best method 
of sowing nurseries, transplanting, pnining 
and as to whether irrigation is or is not beue- 
fietal. A few nurseries have been sown under 
the artifieial shade of grass iattUtf whioh are 
plaoed over the young seedlings whenever the 
sun is at all powerful. The general opinion 
is decidedly against this practice, as tending 
to make the seedlings delicate and sickly; 
most planters pnt out their seedlings in the 
open, and without any artificial irrigation. 
One experienced planter says :^'* Our seed- 
beds are not irrigated at all, and are not put 
oat under the ahade of trees, for they are found 
to do best when in the open plain. Even in 
I877f the driest year known in the Dun for 
lOO years, the seedlings grew well without 
water in the open plain." Transplanting from 
nurseries to fill up vacancies and to plant out 
exteoiioiis, is generally carried out during the 



rains, a considerable quantity of moisture in 
the soil being needed to cause the young plant 
to take kindly to its new locality ; while the 
general opinion seems to be against artificial 
irrigation, in this as in all other cases. Arti- 
ficial irrigation, particularlv from the canals, 
seems to be almost universally condemned, as 
not only of no benefit but as absolutely in- 
jurious, and in many cases fatal to the tea 
plants, whether young or .old. In the Hur- 
banswala garden, patches of vacancies occur 
which it seems impossible to fill up. The 
ground has been well manured, and aieedlinga 
have been planted out in these vacancies, and 
tended most carefully, but they never thrive, 
and eventually die out again. These sterile 
patches invariably exist on the banks of old 
knit or minor irrigation channels, leading from 
the canal ; and the manager of the Hurbans* 
wala garden, one of the best and most ex- 
perienced planters in the Dun, is of opinion 
that the unconquerable sterility of these 
patches is due to the former thorough satur- 
ation of the soil with canal water. The de- 
structive effect of this water is attributed to 
the enormous quantities of lime held in solu- 
tion by it. The hills north of D(*hra being 
generally of limestone formation,, and some of 
the streams which feed the canal beinp^ so 
strongly impregnated with lime, that it is 
impossible to boil pulse in thair waters, a few 
drops of which will curdle milk, it may readi- 
ly be conceded that these waters are not likely 
to have a beneficiiil and fertilising eifiiot. On 
the suject of irrigation, the planter before 
quoted writes:— '* The Goodnch plantations 
were onoe under irrigation, and there weee 
45,000 vacancies. Of these, some 80.000 have 
been recovered by giving up irrigation ; and 
by careful hoeing vacancies have spontaneous- 
ly filled themselves up after a disappearance 
for three years, .t.^.ttt Wherever the 
canal water has been run into the tea, the 
plants have died out, chilled by the water.** 

Oanal irrigation being so injurious, and well 
irrigation, from the nature of the locality, 
bfing practically out of the question, it follows 
that the planter must depend entirely upon the 
rainialL When this is up to the average and 
fairly distributed over the season, without any 
long intervening space of dry scorching wea- 
ther, a first class outturn may be anticipated. 
JSven if the rainfall be considerably below the 
average, and yet the showers recur at coni- 
paratively short intervsls, a good outturn may 
be expected. Last year, 1877, the rainfall was 
very scanty, but what little there was, wsa 
well distributed over the season ; so that with 
careful cultivation and good management, 
sevexml of the gardens turned out the largest 
average outturn per acre they had ever done, 
Hurbanswala giving 44&s. per acre. In 1878 
the total amount of rain was rather above than 
btflow the average, but the rains were very 
late in setting in, very iieavy when they diu 
come, and the preliminary hot weather very 
severe 9 the result being a very poor outturn 
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of tea, the abovexuuned garden gifing only 
190tb«. per acre. 

The number of ^^flushee" of leaf in the 
year is naturally an uncertain quantity ; tome 
consider that there are only three or four die- 
tinct flushes, but such flushes stand more than 
one plucking. In Assam, a flush every ten 
dajf or a fortnight, in the height of the sea- 
aon, is no unusual thing, necessitating a oon- 
aiderable increase in the temporary labour 
deyoted to plucking, to get round the garden 
before the flush gets haM or hanji ; and in a 
Tory good year in the Dun, somewhat similar 
flushes, though less rapid in their re-appear« 
ance, keep the manufacture going on almost 
uninterruptedly from April till October. But 
in an ayerage year, there is a distinct break 
between April and June, of duration yarying 
with the date of the setting in of the rains, in 
-which no leaf is available for plucking. As a 
rule, plucking oommenon towards the end of 
March, and the first flush is exhausted and the 
"iuring crop*' gathered in by the middle of 
ApriL This year most of the gardens had 
•commenced manufacturing, and made seyeral 
thousand ponnds of tea before the end of 
March. Plucking begins again in June- July, 
nocording to the setting in of the regular rains, 
and oontinues, with an occasional break yary- 
ing in date and duration according to the raiu- 
fafi, until the end of October or beginning of 
Koyember. The average number of plucking 
days throughout the year is about 120. 

rmning is carried on at yarious times, the 
" tipping*' of the upper shoots being generally 
done as soon aa the sap has fairly descended, 
about December and January. Adyantage is 
taken of the break after the spring crop is got 
in to clean out the bushes by cutting out dry 
nnd heayy wood from them, so as to giye room 
and air to the greener and more prolifio 
' branches. Various opinions obtain aa to the 
beat methods of pruning ; the most generally 
reoeiyed and successful has been indicated. 

The Dehra Dun Tea Company and some of 
the other gardens also go in steadily for manu- 
ring, making it a rule to get round the whole 
. garaen at least once in three years. Ordinary 
cattle manure is generally procurable from 
surrounding yillages at about 10 or 12 cart- 
loads per rupee, and from its beneficial effects, 
seems to contain all that is neoessary to restore 
to the soil such fertilising elements as are 
taken from it by the tea plant 

The labour question, so complioated in 
. Assam and other tea-growing countries, dfepen- 
' dent on imported labour, is here a simple 
matter. As a rule, local labour is obtainable 
in any quantity, though the labour- 
market yaries to a certain extent inyersely with 
the grain market, coolies being more readily 
procurable in a year when high prices prevail 
than in a year of plenty. The average wages 
are Bs. 4-8 per mensem to beldars, and Be. 5 
to tea makers ; leaf plucking being paid for by 



contract rates at so much per seer, the 'floe- 
tuating demand for this class of kboor being 
supplied by the women and ohildren of neigh- 
bouring yillages. Imported labour* or coolies, 
serving under agreement or contract for a fixed 

Biriod, are unknown and unneeded in the 
un. 

The manufacture is, of course, mudi the 
same process aa elsewhere. Little or no machi- 
nery is used, the rolling being done entirely by 
hand, and the panning and drying off in the 
usual manner. The Dehra Dun Company 
have lately got up from Boorkee a new oylia- 
drical revolving drying machine, the tea being 
enclosed in wire cagea within thia long cylin- 
der, and kept revolving, while blasts of hot air 
are driven through ; but the machine has not 
yet been practicaUy tested. 

A good deal of green tea used to be mann- 
faotured and sold locally to Oabulee and other 
trans-frontier merchants, who oame to the 
factories and took over the^ tea in bulk, 
packing it into their own bags, and easting 
it off at Uieir own expense. Tlus was a very 
profitable method of dispoaing of the pro- 
duce of the gardens, as packing and freight 
charges were saved, but from yarioua caosei^ 
partly political and partly local, carelessneti, 
and competition elsewhere, thia demand 
gradually declined, and bar now ceased al- 
together. Very little green tea is now msds 
in the Dun, probably not more than 16,000lbi; 
and the bulk of the outturn of all classes of 
tea is packed and transmitted to CalcuUi, 
either for sale there or for shipment to En^ 
land. A email quantity of tea ia offered for 
sale occasionally at the general auetioniin 
Mussoorie, and some oomparatively lii{0 
parcels are bought up by a local firm, Mesffa 
Buckle and Company, for retail sale ; bot 
as compared with the total outturn of over 
six lakhs of pounds, the local sale, since the 
loss of the Cabul and trans-frontier custosif 
is oomparatively small. 

)The class of plant in the Dun is principaily 
China and bybnd, with a close assimiliti<A 
to China. Of Assam hybrid there is vflrT 
little, and of the pure Assam variety but ^ 
or two isolated apecimens. The Assam 9f» 
Assam hybrid are both far too delioats pjanO 
to withstand the hard olimate and winter 
frosts of the Dun; and there can belltut 
doubt that the larger and softer- leaved vtrie* 
ties of the tea plant are unsuited to the V^ 
while the hardier China and China hyhti^ 
though less productive in softer and oil^*' 
climates, are best suited to the nortfa«ri^ 
sub- Himalayan traots. As regards qalUtft 
the Dun teas, like most Himalayan teas, a^ 
as a rule, superior in delicacy of aroot*"^ 
flavour to those of Assam and C*'^ 
though inferior in strength ; and may ^ 
classed with the KumaoA and Kangra T«M 
teas, — jPi9n$§r, 
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Appendix XV. to Mr. G. R. C. Williams* Historical and 
Statistical Memoir of Dehra Doon, 1874. 

LUt of Tea Plamiatiotu in 187L 
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Abb Fl«ld Tm 
Bm^iamn^ ... 



••t 



9 



10 
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TXamm 01 Owni, ko. 



D*hr» DooB Tm Co., 

limited. 
Manager, Mr. lOato... 



Manager, Mr. Walaoo 



Mia. XajTett 



Bithnatod 

Area under 

Cnlfcim^OB 

in 



Mtm. Bda. 




800 



100 



Ditto 



•*• 



Kowlaghir 
Ctoodiieb 



VeirGoodrieh 



WeetHopetowB 
Coapany, Limited 



inrvgupooir 



... 



The Nehiin Beja ... 
Menecer, Mr. Mooney 
Mn, Yanaittart 



Ditto 



.*• 



60 






Ibe. 
fiO,000'> 

80,000' 



10,000 
6.164 



a S S 



Ba. 
70,000 



17,100 
S,63l 



260 








S 1 



lfi4B 

640M 
6,900 



CoL Maephenott 



Boaavilb 



Ambaree Tea Co. 
Manager, Mr. BatBard 

Capt. Sweteoliam 



Carried OTer 



•it 



80 



170 



48 



40 



10,000 



686 

S7/>1S 
8,900 



4^800 



8,108 



18,000 



8,000 



877,376 



6^360 



8,000 



10,000 
8,000 

1,66,978 



TUa ealonlatioB ia for 
1871. Manager saTi thaft 
allowing the poeable oat- 
torn to be 16,000Ib«., end 
maldnK dednotion forloee, 
he oonndera 136,000ibe. 
only aa the amoant whidb 
wonld aotnally reach the 
market. He hai alao 
made allowanee for the 
Ihet that the olaiaof te« 
made by him (green) hea 
feUen 8 annaa and 4 anaaa 
a lb,.ainoe Febroaiy. 



Thia ealenlatioB ia for 
1870. Theooaoem befnff 
a prifate one, and badly 
managed, like ell of tlie 
lame tort on the Doon, 
it is hard to obtain exaofe 
•tatietioa, bat thoee gives 
are pret^ correot. 

Same remarka apply 
here alao. Moreorer, tap 
waa a jangle in 1869, and 
not more than 40CMba.of 
tea hare been aold aa yei; 



The onttominl889^ 
40olbe.} in 1870, 6,0001be, 
That fiven is the eitimat- 
ed oattora for the oar> 
rent yeer. The Taloe of 
the 1809 oottnm waa 
8,000 rnpeee, which in 
1870 inereeaed to 8,800 
rnpeee. Mre. Taoaittart 
eonaidera that tide may 
potelbly riae to4yQ00 rn- 
peee in 1871 

A Tory yonog plantation, 
tried ezpeiimeBtally ia 
other soil. 

The Company haa been 
kept going by oontriba* 
tione among the share- 
holdera, but ita proepeota 
are improring. Col. Mac* 
pherson. the reaideot 
ahareliolder to whom the 
eeconnti are rendered, 
has ftimiahed this retam. 

Thia oakmletion ia for 
1870. The plantation in 
that yeer did not pey ita 
workmg expenses, in spite 
of faeilTtiee for canal ir* 
rintion. 

This oaionlatfam iaalao 
for 187J. 
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Ho. 
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NAXI 0* OWVBB, ftO. 



BfOBcliI forwnd 



Mn. Dick, lettoMn. 
BeiUy. 
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Ares Qildttr 

Onlthration 

in Aotet. 



Am. Bdi. 



a,1«8 1 



76 



Hurbbnjwifai ,. 



OorhM 



DnrtnwBla tnd 



••• 



Tfiitlnnipoor 



Dkoom Bin^a 
VIntotion. 



IVirmjimpoor 



lAkBamNaUi 



Ditto 



Mohimt Fretam Dagli 



Myui Bnbire 8in|r, son 
of B^jft tan Sing. 

bhoom Bii^ «.« 



Knnlt^Ldl 



Total 



••• 



••• 



110 



80 



17 



16 



60 



19 



2,6M 



Mi 


llgl 

rsH 9 


iba. 


fin 


2r7»S78 


1A9T8 


4*000 


3,600 


9,000 


6,344 


2,300 


1,808 


800 


800 


460 


381 


8,000 


1,600 


1,000 


800 


207,828 


1,74,866 



The retona fbv 1880 
when th* «Btat« waa ia 
Mis. Dick'a h«Mii, «ta u 
ftdkma:— 

A^hm. iba.. Buu eaa^ 
60 8,000 ifioai 

In 1870, tba artatawaa 
nndertho managaitant of 
a natiTO afent, 4rho ia 
haid to hftTO randefwd no 
•ooonnt. The oalo|ilatioa 
tot the present T^arisa 
roneh eetimata Of Mn* 
SeiUj'aaoii. 1 



TlA IH I>BHBA DOON. 

Tks Dehta Doon Tea Induatry has in(^eued 
with turpriaiDg rapidity duritig the list ten 
yeara. For acme ftw yeara now, the Dooa 
planters, at alao ihoao of Komaon aikd the 
Kangra Yslley, hft?e had to faoe ciroumstancea 
running againat them. These untoward oir- 
teumatancea have dated from our occupation of 
Qtietta, which rendered Ameer Shere Ali aus- 
picious, and the consequence was the eloaing 
of the Central Asian Market Orders had 
prcTionsly oom« from the holy city of Bokharo, 
and huyers came to the doors of the planters, 
gave them good prices, and took the tea away 
Inbags.^ The initiation of a new policy under 
Lord Rtpon has rcTised the Central Aaian tea 
trade, wnich indicates a confidence in our being 
mhle to keep communications open. It would 
be hardly fair to expect high prices all at once ; 
Wt news fi'om TTmritsur raises the hopes of the 
planters. Indeed, since I commenced these 
fetters, the Umritsur tea merchants have been 
buying liberally. The good done by tea cul- 
tiration in the Doon can scarcely be estimated. 
A few years ago they were losing heart and 
desponding, but better times appear to be com- 



ieg. I may mentionj as an illostraltoa of 
the hopefulness of men who have takan^ tea 
culture, that on a plaut4tion which I Tinted on 
niy way out to Nabun, t could look oref 1,000 
acres ; a good share of it planted since a former 
Tisit aix yeara ago. The pioneera of tea enl- 
tivation had a hard time of it In 1848 nearly 
^,000 acres of oultivable land were lying in 
waste. A few grants have been made tea yean 
before to favored individuals, many of them 
Qovemment officials, but failora resoltild from 
numerous causes, such as unwieldy grants, 
deaths of cultivatora from malaria, igiioranea 
of the grantees, and hopes of great things 
from Government. But, alas! Ootmrnment 
officials were prohibited holding land by the 
Home Government and there was a.panic^ 
many civilians selling their interests for 
almost anything offered. Immediately after 
that, however, the tales were relax^ aad 
even civilians have oaltivated the Doogk re< 
sources to a profit. The grants, too, vbder 
Lord Canning's rules, helped European enter* 
prise by allowing the purchase of esiatss in 
fee-8impIe.^/if4fMii DmU^ IfewK 
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Dehra Dun Grants. 



Thixi tre in round numbers about 
MOyOOO acres of land in the Doon» and of 
tin* large expanse it maj Mfely ^ be said 
tkat more than one-half is suitable for 
tea. Of this 260,000 aores, the total 
area under tea, is not o?er 2,600, or 1 per 
cent., and yet we read that tea land in 
the Doon is scarce ** and dear.*' These 
two statements seem irreconcilable, vet 
thej are both true.^ The fact is, that 
almost all the suitable land here is 
reserved by GoTemment, and ia under 
Forest control. 

The natiyes call the Forest Officers the 
" Janglee-wallah Sahibs," and a more 
suitable appellation could aoarcely be 
found ; not that it applies to them 
personally (as doubtless they are 
l{entlemen) but to their office ; for they 
bare not charge of forests, but Jungles. 
in no other country in the world, sare 
Indi% would these preserres be styled 
Forests. 

If yon go into one of these preserres 
yon find something that might hare posed 
for the late Canon Kingsley's description 
ni West Indian tropical Tcgetatiou— 
knarled trunks of trees thst will never 
be el any use except as firewood ; every 
third tree warped and barkbound by 
jungle creepers ; and an undergrowth of 
auitable density for harbouring wild 
game. The highly-paid officers are busily 
employed in granting passes to any one 
who chooses to purchase firewood at 10 
annas per cart load, or grass at, I am 
ashamed to say, how very vmall a number 
of annas per load. 

Now and again we read in the 
Iforth'Westem Froviwe$ Oazetie of so 
many more sqaare miles being reserved 
under 2yd Section of Act Yll of 1866 : 
which simply means so many miles 
removed from the operation of the planters 
to be cultivated as jangle. In the 
I^artk-Westem Provinces GateUe of 17th 
March 1877, p. 286, the details are given 
of « large tract of laud being reserved for 
Slate Forest— the quantity being 561*64 
square miles. This is equal to 369,885 
acres, a large proportion of which is 
•uitable for tea. Almost all the available 
XmnA is in the hands of Bunias and small 
aemindars, who, as a natural consequence, 
.^pet abnormally high prices for their laud 
when they deign to sell ; but their ideas of 
the value of land for tea are so inflated 
that many of them wont sell at all. 
Would it not be wise were Government to 
eive grants of this fine land to bond-fide 
uiTeston in tea P Capital would speedily 



flow to the district, and this, absolutely 
the healthiest corner of India, would soon 
become a vast smiling garden. 

The climate is peculiarly healthy for 
European and Native alik^ and labour ia 
abundantly procurable at Bs. 4-8 per 
month. Notwithstanding coolness of the 
climate, gardens well managed here give 
an outturn of 9009i>s per acre, and some ef 
them are on the fair way to give dOOIbs 
this year. Some couple of years ago 
Government offered to give granta tor 
intending planters ; but, as usual, the 
conditions were such that no land was 
taken up. One condition was, that the 
ownership of the growing timber rested in 
the Forest Department, who might cut and 
remove it at anv time. ^ This alone would 
put a stop to all enquiries for land. Now 
that we are promised a light railway 
through the Doon, the time b all the more 
propitious for opening out the conntiy, 
and I hope the Government will see its 
way to give grants without any absurd 
conditions attached to the pottahs. By 
all means make it a sine qud non that the 
land shall only be taken up for tea or 
coffee, as the case may be^ and that it 
can and will be resumed by Goremment 
if it be used for other purposes, or if a 
steady improvement of the grant ia not 
carriad on. 

For the proper carrying out of tbeee 
TiewS| it would be well not to make Urger 
grants than from 200 to 500 acres to 
private individuals, and double that 
quantity to companies with sufficient 
capital to make a proper use of the 
property-~as in former times large granta 
m Oaohar and Assam were taken up for 
purely speculative purposes. I have no 
doubt that were proper care eiercbed in 
bestowing these grants, great good woold 
be the result. 

With the view to carrying out the 
proposed grants properly, I would snggeet 
something like the foUowmg arrange* 
ment : — 

That grants consist of, sayy.500 acres each. 

That all rights other than mineral 
should go to the grantee, with the proviso 
that the collector, should he find that the 
grantee is recklessly cutting the timber 
without proportionally improving the grant, 
should have power to stay proceedings with 
a view to tne grant being ultimately re- 
sumed should his suspicions be correct. 

That the grantee be compelled to open 
out a certain percentage of the land with- 
in fixed periods ; otherwise the grant to 
be resumed by GoTemment. 
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This was in force in Cachar and Assam 
16 years aji^o, but the proportion to be 
opened oat was fixed at too high a rate : 
heooe the grantee in most cases failed, and 
unpleasant friction between the QoTem- 
ment and the holder was the nataral 
result I would saggest that a minimam of 
20 percent, per annam ought to be fized,-^ 
this to be opened out in tea ; or when 
funds for that purpose might be short, a 
double quantity to be opened out, bj 
means of ryots, in grain ; so that each year 
either 10 acres of tea or 20 acres of grain 
would be the minimum rate of extension. 
This to continue till, say, 60 per cent, 
of the grant was under cultivation. This 
plan would soon make the Ooon a amil* 
ing garden. 

From time to time the GoTernment 
officials here stop payment of Government 
Currency Notes at the Treasury on ac- 
count of a paucity of silver. This again 
is of coarne due to light collection of re* 
Tcnue, and this while lacs of fine land are 
under jungle, which may or may not be of 
anyvalue to our great*grand children. 

Were 200 of these grants taken up on 
the above conditions, the results would be 
an annual increase of land brought under 
cultivation of about 2,000 acres, and an 
annual increase in production of tea of 
about 5 lacs of lbs., with an annual in- 
crease of capital spent in the district of 
Ks. 2,00,000. Besides, there would be the 
steadily increasing value of land for land- 
revenue purposes. It may be urged that 



labour could not be had. This is a mis- 
take. The number of labourers that would 
be required for these extensions would be 
1,600 each year, and that could be no sen- 
sible drain on Rohilcund, whence our 
plentiful snpply comes. 

The Doon is peculiarly suitable for 
trying this experiment, for the following^ 
reasons :— 

If^.-^The district ia eminently healthy, 
and livinf? is cheap. 

2nd. — Labour is plentiful and cheap ; 
for instance boyt^ 
women and girls ^— 

For leaf plucking, 
manuring and other 
light work ... lU. 1-8 io Bt. 3 

Field hands ••• 4-8 

Tea makers ... 5 

8r<i.— Tea can be turned out here for 4 
annas per lb. including all charges, 
where a sensible man is his own manager 
and really looks after his work. 

For these reasons I would urge on 
Government the advisability of opening 
out a lac of acres, and handing the same 
over to grantees on some such terms a« 
I have proposed. This, as an experiment 
which I feel assured would be successful, 
would result in bringing a healthy and 
certain living to thousands of poor natives 
now dragging out their existence at their 
homes, besides affording scope for European 
capital and enterprise, and benefiting 
the Government Treasury receipts in no 
small degree. 



TEA AT THE ANDAMANS: 



Being" Notes of a Visit, by the Editor^ to the Experimental Government 

Tea Estate of Port Blair. 



OuB readers may recollect noticing some 
time back the mention in these columns of 
the fact that tea planting was being tried 
at the Andamans. During the recent 
Pbojah holidays we took the opportunity 
of a sea trip to Port Blair to pay a visit to 
" Aberdeen," — the island of the Andaman 
group upon which tea-growing has been 
commenced ; and where also other growths 
are being experimented with. The land 
is slightly undulating, and rises only 
Bome 200 feet from the sea level. The 
soil is good loamy clay with sandstone, 
and the subsoil is of a character to afford 
excellent drainage. The general lay of 
the land, also, is favorable to natural sur- 
face drainage. The bushes, which are 
mostly Assam (rather mixed) hybrids, are 
planted about 5 ft. 4 ft.X 6 in.| and at 



present are nigh four years old. They 
are of good height, and now require to 
spread. The general appearance is of the 
healthiest character ; the wood is clean, 
and the leaves as fresh and glossy as 
could be desired, while there is now a 
flush on which would make many a hill 
planter's mouth water ; and there ia an 
entire absence of blight of any kind. 

The land is kept Uioroughly well hoed, 
the earth is packed well up round the 
roots of the bushes, and the whole plot 
of land where the tea is growing is as 
clean as the beds on a well-cultivated flower 
garden ; and yet from what we gathered 
th^ labour force up to date has been small, 
bui then it has been well directed and eon- 
trolled. Unfortunately, the flush, whidi 
we have referred to as being now on the 
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botbeHf will be lost, beoaase tbe factory ia 
not yet complete. It leemt strange that 
the P. W. Department sboald have allowed 
each a thin^; to happen, for, as we ander- 
atood on the flpot, it wan not for want of 
dae representation of the necessity for the 
earlier erection of the factory that the 
delny has occurred. However, a few 
months will see a very serviceable buildinjif 
completed, and it would be well if the 
anthorities were at once to arrange for a 
competent tea maker to take charge, and 
give the experiment a fair chance; for itis 
no use growing good teaf if it is to be 
spoilt in the manufacture; and, although 
the extent of land at present under cul- 
tivation 18 small, an assistant would find 
ample occupation in clearing, cultivat- 
ing, and extending in addition to 
bis anperviaion of the factory. The 
officer in charge at preAent ia Lieu- 
tant-Colonel Berkele]^, who himself 
possessing a tea plantation in the Nilgiris 
IS, besides, a good botanist and an experi- 
enced planter; but his duties at Port 
Blair, as Chief Commiasariat Officer, are so 
multifarious and onerous, that although he 
takes the warmest personal interest in thia 
experimental tea garden which does him so 
much credit, and although he has been tho- 
roughly successful in its development, yet 
be cannot necessarily devote that regular 
and oloie supervbion which is necessary,— 
more especially so now that the bushea 
are arriving at maturity, and that constant 
manufacture will toon be required; for 
after March next, when the dry weather 
oeases, the flushes may be looked for in 
plenty, the climate giving for 8 months of 
the year that moist warmth which the tea 
plant luxuriates in, and thrives so well 
nnder. In fact, the climate may be com- 
pared to that of favorably situated Indian 
terai land, with this difference, of course, 
that there is always more or less of re- 
freshing breeze from the sea ; and, as the 
placea where cultivation has been begun 
m earnest have been well cleared of (rees 
and jungle, there is little or no fever. 

It would, we think, be a matter for 
nnoh regret if the Government should 
allow an experiment thus auspiciously 
. commenced to fail of practical good for 
want of due continuous professional super- 
vision, and we trust to hear soon that it 
bas been resolved to provide Lientenent- 
Colonel Berkeley with a competent assistant, 
able to carry out his orders^ and to see to 
the minutie of the factory and the gar- 
den. There are only too many planters just 
now out of employment, whose services could 
bo teQored at a very moderate eaiary ; for 



living, at the Andamans, is cheap, and 
it is almost impossible to spend much 
money there,— all supplies being furnished 
through the Commissariat As to isola- 
tion, in this respect a man would be not ao 
badly off as in many parts of Assam. 
There are several European Superinten- 
dent employes on the Islands, besides of 
course the settlement officials ; and as each 
departmental head appears to be provided 
with a boat and convict crew which re- 
mains at his command, it is a matter of 
only an hour or less to communicate with 
the different islands of the settlement. 
(En passantf we may mention that any- 
thing more charming than a row or a sail 
on the clear blue sea inlets among the 
group of islands can hardly be imagined). 
In speaking of tea cultivation at the 
Andamans the question not unnaturally 
arises whether it is a desirable thing for 
Government to step in as cultivators to 
the possible injury of private enterprise 
elsewhere, — it being notorious that the 
supply of Indian tea ia already greatly 
in excess of the demand. Well, on thia 
point we can only say that, if we thought 
there was any intention of carrying the 
matter beyond the phase of a sufficiently 
large experiment with a view to demon- 
strate the practicability of successfully 
cultivating tea on the island, we should 
be the first to condemn it ; but as we take 
it, if ever cultivation on any large scale be 
attempted, the whole affair will be made 
over to private hands. At present there 
seems to be considerable objection on the 
part of Government to permitting the 
advent of free settlers, or non-official cap- 
italista, from outside. One reason for thia 
U, perhaps, that as all the labour on the 
Settlement has to be performed by oonvicts, 
and as^ the number of these (though 
amounting to some 12,000) is not sufficient 
for present requirements, it would h€ im- 
practicable to afford colonists the necessary 
assistance of labour or protection of life. 
And if, again, coolies were brought from 
India, in any quantity, the civil admin- 
istration would have to be strength^ed. 
"No doubt it will follow, as a larger num- 
ber of ticket-of-leave-men are accumulat- 
ed on the islands, that many of the pre- 
sent disabilities surrounding free immi||pra- 
tion will be removed, and we fully believe 
that a few years hence the population will 
be largely increased from within. Con- 
victs who have served ten years with good 
conduct are allowed to marry, and numbera 
now are scattered about the settlement aa 
free labourera on their own account ; and 
it appears that they are, aa a rule, thorough- 
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Ij well behaved, and so weli off that few 
wish to retam to their native land even 
had they the chance. 

The Government, beBides ezperimentini; 
with tea, has tried coffee, but the climate 
•eems unfavorable to the plant, as just at 
the time of vear when rain is most wanted 
for eoffee, there is least rain at the Anda- 
uana. Sugarcane, however, bids fair to 
be a great snceeas, and cocoanut planting 
iiag provi)d highly profitable. In fact 
almost anything will grow well there, and 
the grass is so loxariant that hay to 
alikiost any extent might be manufactared. 
AH these things of conrse wonld pay better 
if ihen were a sufficient^ local demand to 
absoi'b the yield of varions kinds Which 
theisknds are capable of affording; and 
that » #hy we venture to express the Opi- 
nion that Government would do wisely, 
M sdon as it feels it can safely do so, 
to eoeourage settlement f^om outside. 
Tbere are many men in India on pensiona 
which perttiit them only close economy 
Is^rei who would be able to live at the 



Andamang far more comfortably, oould 
they take a small quantity of imported 
labour ^ with them. Thus, cnltivatioa 
vroold increase, farms would spring up, 
additional land would gradually be cleared, 
and a free population would in time accrue, 
affording protection rather than the reverse 
to the Settlement. 



TbA Ur ASACAN. 

Thkbb seems to be a good field for tea 
cultivation in the province of Araoan. The 
only area at present under cultivation conaitts 
of some 100 acres, the production of which ii 
atated as between 20,000 and SO.OOOtbi. 
annually. The price realised in London last 
year was -frooi one to three ahilltngs per lbi« 
while in Bangoon it appears impossible to 
buy Araoan tea under 8 rupees a tb. TbM 
Burmese are inveterate tea drihkera, and* 
there is apparently no limit to the demand 
which could be created were Aracau tea sold 
locally at a much more reasonable prioe; 
which would dearly be praotioable, with still 
a large margin of profit. What ia wanted is 
extended cultivation. 



New Notes on District Tea Cultivation. 



Tnss 18 perhaps no district in which 
tea cultivation haa been more rapid in 
growth than Chittagong. It may almost be 
aaid, indeed, to have become now a special 
industry of the place, and there has been 
an almost entire absenoe of the labour 
difficulty. We think we shall not be far 
out in estimating that there are now some 
2,500 acrea in the Chittagong, Noakally, 
and Chittagong hill districts, under tea, 
and extensions are still taking place. There 
are several native proprietors, but mostly 
on a amall scale. Chittagong tea has nA 
hitherto realized good prices inliondon, 
or even in this market : it ia reported aa 
deficient in point and flavour. This may, 
however, be overcome by greater care in 
manufacture, aa the soil and climate of 
the district is all that can be desired for 
tea. 

Tea in the Tbilai and the Western 

DOARS. 

Thb writer recollects, well, passing 
through the Daijeeling Terai some seven- 
teen years ago, and feeling excessively 
anxious not to be found travelling along 
the broad road (leading to Punkabaree) 
aurrounded by dense brushwood and jungle 
which spoke of wild animals and deadly 
malaria. He haa within the last few 
years, and recently within the last few 
monihsy been again several times along the 



Editor. 

same route, and where juugle and dense 
brushwood was then, now on either side 
are seen miles of cleared land, with tea 
gardens of no incouftiderable size before 
the eye. It must not be supposed, how- 
ever, that thia clearanoe and new onltiva- 
tion has been effected without risk. Many 
lives have been lost, and even to this day 
the Terai, to some, is almost a certain 
grave. Given a atrong constitution, tem- 
perate habits, and moderate diet, a man 
may get along, in the Terai, fairly well, 
as to health,-*with perhaps oni^ an 
occasional touch of fever; but if be 
recklessly exposes himself to the sun, re« 
mains in damp clothes, or overdoes hia 
'beer'' or "peg, he is likely to have a bard 
time of it. A well-known authority haa 
remarked that this Terai climate, with itis 
moist heat, which is so exhausting to the 
human frame, is the best of all dimates 
for the tea plant; and that thia ia rio 
there can be no doubt. You nrast ba^ 
moisture with the heat to prod nee frequent 
and strong flushes ; and we find that, as 
regards yield, the lower slopes borderinjc 
near on the Balasun. the Teeata, and 
other rivers in the Darjeeling diatriet, 
(where fever in the case of Enropeana la 
almoMt chronic, if they remain there) 
give by far the best yield and the atronnreat 
class of tea. As a rule, a planter havinfr 
cultivation extending downwards several 
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thoasand feet, neyertheleii^ has his ban^a- 
low ai the highest possible elevation ; bat 
it is inevitable that, almost daily, in the per- 
formance of his daties,he has to descend from 
say, an elevation of 4,000 or 6,000 feet, to 
a feyel of 1,200 or 1,600 feet. This can- 
not bat prove most tryin^i^ to the consti- 
tution; and such is foand to be the case. 
Of course, in the Tbbai, the climate is 
equal, and if a man be careful, he may 
pull through, even though he cannot 
sleep, like his brother planter in the hills, 
at an elevation of some 6,000 feet. 

Speaking of '* yield,*' in the TsBAl it 
is necessarily far in advance of that of 
the upper hill districts, and the qoality 
and outturn assimilates nearest to the 
best Assam locations. A theory has been 
started, however, that the depth of soil is 
slight, and that in a few years, owing to 
the action of the inundations caused by 
beavy rains, and too frequent hoeing, 
the subsoil will become exposed, and the 
bashes cease to derive sufficient nourish- 
ment for their lateral roots. We do not 
believe this assumption to be based on the 
facts or probabilities of the case. It may 
be necessary to pay increased attention to 
deep drainage, so as to allow the surplus 
water from the hills to find its way more 
speedily to the rivers — the natural outlet — 
and also to pay every regard to as thorough 
surface drainage as possible. But if, as 
we believe is the case, there is 10 feet of 
good soil in most parts of the Tbbai, 
there can be little fear of the difficulties 
binted at occurring. 

Undbb the heading "Tea Yield," in 
another section of this Wobk, will be found 
particulars of the yield of various districts ; 
and notably, it will be seen, that of estates, 
on the DoABs. These are the latest 
lands which have been settled, and very 
encouraging, as regards tea culture they 
seem to be. Colonel Money considers them 
to promise the highest of all yields. The 
climatic conditions are much the same as 
those in the Darjeeling Terai, in compari- 
son with which they have been much less 
opened up ; but should the demand for 
Indian tea increase at home, as we have 
reason to believe will be the case, there is 
little doubt that the Wbstbbn Doabs will 
be the seat of a largely extended tea cul- 
tivation before many years. 

Tba nr Chota N^apoBB. 

Onb great advantage which this district 
poesesses is the abundance and low cost 
of labour, and tea can be laid down in Cal- 
oatta, from Parisnath, Lohardugga, and 
Hasareebaghi at rates which would secure 



large profits to Assam and Caohar districts' 
could they do the like. But as against this 
reduction of cost, steps in an inferiority in 
quality, and diminution in yield ; and plan- 
ters in the Chota Nagpore district haye 
not been found able to make fortunes much 
quicker than their apparently less fortunate 
brethren elsewhere. Although the eleva* 
tion is not very sensibly above that of some 
parts of the Darjeeling Terai, the climate 
is muoh drier, and the district is subject to 
drought ; so that regular flashes cannot be 
depended on. We do not anticipate, there- 
fore, any considerable extension of tea 
cultivation in this district. 



Tba nr KoTKQHXTB. 
An attempt has been made to start tea 
cultivation in the Simla district, but to a 
yery limited extent, and with but small 
success at present. The outturn (which is 
very small) goes to the Punjab market. 

Tba CtTLTrVATION ik thb Nix.oibi8. 
It is now several years since the culture 
of tea was commenced in the south of 
India ; and at the present day it has reached 
a very respectable figure. At Kotagiri, 
Coonoor, and other places on the beauti- 
ful hills of the district, the tea bush is 
found to flourish remarkably well, and to 

J)08ses8, when manufactured, a full though 
airly delicate flavour. The nearness of 
Madras to London by some few days is a 
slight element in favour ; but still, prices 
at home have not reached as high as was 
expected ; and less enthusiasm appears to 
be manifested now than when cultivation 
was first commenced. Planters in the 
Nilgiris labour under the disability, as we 
do here, of Government interference, re- 
strictive rules regarding land, and in- 
difference to the legitimate wants of 
settlers. There does not seem, therefore, 
much probability of any considerable 
extension of tea cultivation in those hills; 
and the gold fever which has set in is likely, 
indeed, to divert capital which might other- 
wise have been employed in Tea. 

Statistical Tablbs of Ibdub Tba 
cultiyatiov. 

Thb following tables represent the 
figures as far as obtainable, but they cannot 
be accepted as anything like perfect. 
Planters, in many cases, obstinately with- 
hold all information, and it is doubtful if 
it will ever be practicable to produce a 
really reliable return. Another thing is, 
that Government do not employ, as they 
should do, a tea expert to oheck the 
statistics sent in to them. The result 
follows that many mistakes in classification 
aud arrangement occur. 
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IN BRITISH INDIA; 



the Calendar Tears 1878 and 1879. 



IN LBS. 



; S84 
: )oo 

48 
^92 



(24 



10 



Total. 



1878. 



lbs. 

8,095,276 

1,866,114 

19,356 

682,032 
3,636,073 
1,626,396 
8,282,198 
4,677,548 

224,557 



28,609,648 



1879. 



Ibi. 

9,146,989 

2,470.823 

25,190 

783.522 
8,517,359 
1,566,738 
9,721.824 
4,086,191 

118,000 



31,386,686 
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AYBBAei YIELD IV 

lbs. pbb aorb ov 
Matvsb Plasts. 



1878. 



7,526,980 

199,226 

3,517 

69U,929 

32,000 

78,412 

88,964 



8,619,028 



5,126,460 

411,580 

2,822 

635,146 

• 

66,456 
82.189 



6,223,651 



728,097 



685,626 



3,000 
691,588 



694,688 



16,000 
720,757 



735,767 



616,406 
17,000 



39.183,667 



645,126 
17,000 



89,693,796 



lbs. 



238 
164 
198 
140 
853 
246 
296 
802 
265 



260 



391 
280 
116 
318 
320 
114 
248 



370 



866 



40 
166 



163 



242 
118 



1879. 



lbs. 



248 
233 
166 
135 
311 
269 
322 
346 
214 



278 



242 

227 

92 

378 

89 
187 
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DI8TBICT. 



243 



mM 



{ 



292 



200 
164 



166 



263 
113i 



Csohsr ... ... 

Sylhet ... ym 

Goalpara 

Kamrup 

Durrang 

Nowf^ong 

Sibsagar 

Lakimpur 

Slhasi and JaintU Hills 

Total. 



Daxjeeling 
Julpigoree 
Dacca ... 
Chittagong 

„ HiU TracUj 
Hasareebagh 
Lohardugga 

Total. 



EomaunS 
Oarhw4l§ 
DehraDun 

Total. 



Simla . 
Kangra 






Total. 



Nilgiris 
Akyab . 



• •• 

• •• 

• •• 

••• 

• •• 



• •• 

• •• 

• •• 



Total British India. 
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PBOVINCE. 



^AssAMt 



I 

I 



BSVOAL. 



} 



N. W. PROTIVCBf. 



I Punjab. 



Madras. 
British Burmah. 



Lnagers. 

[ong. 

}ozi for wkioh thej were Asked. 
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^ IN BRITISH INDIA. 

I Official Tears 1875-76, 1876-77» and 1877-78. 



APPEOXIMATI YIELD IN LBS. 


11 




9 


10 


AVBRAOB TIELD ] 


[N Lb& 










PBB ACBB OP MaxusB 






GBSB5. 


Total. 




Plantb. 




1877.78. 


1876-76. 


1876-77. 


1877-78. 


1875-76. 


1876-77. 


1877-78. 


1875-76. 


1876-77. 


1877-78. 


lbs. • 


Iba. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs 


lbs. 


lbs. 


lbs. 


*M10,116 


^ 


r- 


••1 


7,233,213 


7,191.309 


8,410,116 


295 


249 


264 


870,270 






..• 


173,026 


673,466 


870,270 


76 


120 


101 


16,320 






••• 


8,247 


7,204 


15,320 


699 


64 


233 


713,983 






58,507 


544,699 


664,675 


771,490 


205 


221 


251 


3,856,626 


y • 


• -! 


• •• 


2,245,344 


2,800 854 


3,356,628 


858 


412 


360 


1,851,664 






3,000 


886,094 


1.105.617 


1.354.664 


149 


168 


273 


7,730.175 






10,616 


6,428,831 


7.226,663 


7,730.791 


234 


261 


3(>8 


6,639,421 






• •• 


2,497,130 


3,736,083 


5.639,421 


193 


199 


367 


808,600 


J 


k. 


• •• 


12,306 


87,328 


203,600 


28 


203 


261 


28,280,175 


•*• 


•*• 


72,123 


20,028,890 


33,493,099 


28,352,298 


229 


228 


286 


6,250,910 


».• 


••• 


•M 


4,610,758 


4,181,622 


5,250.910 


269 


218 


350 


33.189 


••* 


••t 


• *• 


5,600 


29,620 


33,139 


• «• 


210 


225 


6,311 


*•• 


••• 


• •• 


4.660 


3,722 


5,311 


161 


128 


161 


• • • 


••• 


•*• 


I*. 


6,371 


3,517 


• •• 


100 


00 


• • • 


239,620 


• 


• 


164 


• 


• 


239.784 


• 


* 


320 


39,800 


40 


80 


• •• 


360 


600 


39,800 


20 


40 


245 


16,000 


... 


••• 


• •% 


160,760 


46.571 


16,000 


366 


211 


395 


89 874 


1,783 


••» 


• •« 


94,837 


47.717 


89,874 


14-1 


71 


104 


94,000 


• •• 


•#« 


• •• 


5b,8d0 


67,610 


94,000 


245 


230 


212 


6,768,654 


1,833 


80 


164 


4^941,326 


4,380,879 


6,768,818 


285 


245 


203 


1 226.483 


C 189,871 
I ... 


196,966 

• •• 


\ 107,264 


C 278,422 
4.648 


261,060 
4.891 


j 333,747 


C 183 
t 857 


169 
376 


\ 163 


463,989 


146,000 


74^400 


114,384 


348,112 


433,212 


578,373 


194 


217 


221 


690,472 


829,871 


271,356 


221,648 


631,162 


699,163 


912,120 


245 


251 


193 


8,000 


• 


• 


• •• 


8,170 


7,484 


3,000 


68 


62 


40 


667,672 


121,350 


137,875 


187,848 


671,779 


723,068 


855,420 


200 


200 


200 


670^78 


••« 


• •• 


187,848 


679,949 


730,672 


858,420 


252 


251 


201 


P26,389 


••• 


2,000 


• •• 


220,070 


236,769 


226,389 


145 


156 


118 


26,000 


*•• 


• •• 


• •« 


26,000 


18,000 


86,000 


209 


150 


209 


tkC AAl AAA 


••• 


••• 


481,783 


26,686,817 


29,667,468 


86,148^046 


••• 


• •«* 


.». 



% 1876*77, are not tmtwoitlxf owing to want of complete figures for the area of land under mature plants. 



retamt from which thia table has been compiled. 



j 



i 



DI8JJ*<rf 



Caohtf .,og5 

Danrang .^sss 
Kamroop andjgso 
Luckimpore .^(07 
Nowgong ^oeo 
Sibsagor .j090 
Sjlhat ^18 

Cbittaffong and AiTa<i555 
Daijeeling and Jttlpji906 
Oliota If a/pore ana 01949 
Dehra ... ,575 

KaDaun ... '426 

Kangra, Mandi, etc^Q^s 



Auam Proyinoe 
Oiber Diatrioti 



mS86 
.681 



AT«rag« 

Bate nf 

Infteratt 



8-9 
19*6 
104 
10-4 

7-6 
11-8 

0-6 



76 
6-6 
87 
80 
8.0 
8*0 



1001 
7-«8 



047 



Aybeaoi. 



Eleraftion. 



100^4)00' 
200' 
SOC 

960^.800' 
SOO' 

SOO'^KM)' 

160'.S60' 



80^-800' 

800-6000 

8000' 

9838 

9800 
90OO-8OOO 



BainfalL 



191-07^ 
76-17*' 
e9-83*' 

11648" 
88 60" 
06-60" 

16880" 



800 
9000 



10661" 
119-869" 

47 84 
7006 

48 61 
4216 






10810" 
78-86" 



87-17 



Mean An- 
nual Tem- 
perature. 



lOOlbf. 

KX) 

188 



» 



76.4 
768 
760 
74-6 
760 
787 
718 



77-4 
68-9 
748 
70-8 
668 
60-4 



74^ 
67-0 



70-6 



Mean 
Annual 
Moisture 



76 
69 
73 
74 
71 
89 
69 



79 
89 
69 
68 
65 
61 



76 
64 



70 



138 lbs. 

.. 98» 
.. 114 

HoTB 8.— About 1»90 expended on the ioore of it. Thii money if chiefly derired 
from Sn|ether the EngUih profit and lose indiridually, the Natives can 
only be e 

KoTi 4.*When all tliont pounds of tea ! 80 that a careful filling up of Tacancies 
and high 

KoTi 6.— A slight dis%h*t later thau the former, and is therefore more complete and 
aoeurate» 

KoTi O.^Tbe Goternjiy refraiaed from looking at it, eo «• not to be iwayed by it 
IshaUocI 
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PART V.-PRODUCTION OF TEA IN OTHER 
COUNTRIES THAN CHINA AND INDIA. 



The Straits Settlements. 
Java, 

Japan, 

Ceylon. 

America. 

JOHORE. 

Jamaica, Australia, Mauritius, S. Italy, and 
OTHER Countries. 
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OUTSIDE INDIA. 



PRODUCTION OF TEA IN OTHER COUNTRIES 

THAN CHINA AND INDIA. 



In Simmonds' Tropkal AgricuU 
ture, (published in 1877), a con- 
siderable space is devoted to the 
sabject of Tea ; but with our later 
information and more perfect know- 
ledge of the subject as regards India, 
especially, most of the author's 
remarks are behind the times 
altogether. The following extracts, 
however, as regards tea culture in 
countries other than India, are so 
far interesting, and to a certain 
extent instructive. Tea in India we 
have treated in a separate Section. 

The progreas of the production of tea in 
other countries than China ia necessarily 
interesting, as calculated to make the world 
more independent for its supplies. 

Besides India, Java and Japan, in the East, 
irhere it haa made such progress, efforts are 
making to introduce it in parts of Australia, 
Buch as Queensland and Yictoria, in Jamaica 
and Mauritius. 

From Ceylon shipments are increasing. It 
IS said to be also cultivated in the Corea, 
Tonkin, and Cochin-China. 

Parts of Korth and South America afford 
a field for tea culture. And it has been 
attempted with some degree of success in 
Brazil and parts of the United States. 

Madeira, Teneriffe, Portugal, Spain, France, 
Algeria, Italy, Austria, Turkey, and the 
Crimea, might all grow tea, for their climates 
are quite suitable ; Austnilia, Tasmania, and 
Kew Zealand are admirably adapted likewise, 
but they have little or no labour to bestow on 
tiich a cultivation. 

So far back as 1844 some success attended 
the efforts of a private individual, M. Jaunet, 
in the cultivation of the tea plant in the island 
of Mauritius. Chinese labourers were employ- 
ed to assist him in the further culture of this 
important plant, the expense being borne by 
the Colonial Government : others were also 
engaged for a similar purpose in the Botanical 
Garden. 

At a later period Mr. Boyer, of Port Louis, 
■ucoeeded in raising 40,000 tea trees, and 
expressed the opinion that if the island of 
Beunion would give itself up to the cultiva- 
tion, it might easily supply France with all 
the tea she requires, which is but little. The 
black tea that has been produced in that 
island is of a good quality. — Simmond^s 
Tropical Agriculture, 

Straits Settlements, — Experiments were 
made in 1871 by the proprietors of the Alma 
Estate to introduce the tea plant. They have 
now tome tivcuty-fiye ftcres iu bearing, And the 



manager, who has had large experience^ in 
Assam and other tea«producing countries, 
considers that the trees have grown as well as 
could be desired, whilst the strength and 
flavour of the leaf are excellent ; but he adds 
that its success as a profitable enterprise 
depends greatly . on an abundant supply of 
Indian labour. 

^ava.— In 1826 some tea seeds sent from 
Decima, in Japan, by Dr. Von Seiboldt, were 
planted in the Botanic Gardens of Buitenzong. 
The plants having succeeded, the idea was 
entertained of commencing tea culture upon a 
large scale. The first planUtion, of about 800 
trees, was formed in 1827, and some specimens 
of tea from the first trees grown in the island 
were shown at an industrial exhibition held 
in 1828. A second plantation was formed at 
Caroet, in the regency of Preanger, the first 
being in the regency of Buitenzong. So success- 
ful was the progress made, that in 1833 the 
number of trees in the regency of Erawang was 
returned at more than 600,000. In Java, the 
best tea, with coffee, is grown at a height of 
8,000 to 4,000 feet above the level of the sea. 
It is on the slopes of the mountains in the 
residencies of Preanger, Bagelin, and Banjoe- 
mans that the finest plantations of tea are 
found. The leaves are gathered after the 
second or third year. Up to 1842 tea was 
cultivated in Java exclusively on Government 
account, under the superintendence of its 
officials. There were then 13,500,000 tea 
trees. 

The number of labourers required for the 
culture and preparation of the tea was so large, 
the supervision so difficult, and the result so 
unsatisfactory, that the Government resolved 
to relinquish some of its plantations to private 
individuals, undertaking to buy the tea of 
them at a fixed price. This resulted in an 
extension and improvement of the cultivation, 
but the purchasing price was found too onerous 
for the Government, and the contracts were 
annulled after seven years* trial. The oonsa- 
quence of this was, that the cultiTation of tea 
was abandoned in all but the regencies of 
Preanger and Bagelin, and the districts of 
Buitenzong and Krawang. It was found that 
private individuals were able, when left to 
themselves, to grow on more favourable terms 
than the Government, for while the former 
obtained 2lbs. of tea from seven or eight trees, 
the latter only obtained 21bs. from thirty-three 
trees. In 1860, therefore, the Government gave 
up its last plantation in the regency of 
Bagelin Now that it is left to its own energy 
without government control or aid, it tucceeds 
better 

In 1854 the island had 14,307,768 tea 
plants, from which l,647,458lbs. of tea wers 
delivered to commerce. Nothing can be 
more attractive than these tea plnntattona, each 
coulaining from 70|O0O to 100,000 trees, and 
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gifing occupation to from twenty -five to thirty 
fiunilies of native labourer!. The seeds are 
sown in nurseries, from which the young 
plants are planted out in line at a distance of 
about four feet from each other. The tree is 



not allowed to ezoeed one and a half to two 
feet in height. The gathering of the leaves 
takes place in the rainy season at the age of 
two J ears. Both black and green teaaare 
made. 



Tea Planting in the Straits. 



Kb. Waltbb Knaoob, a planter of Pro- 
Tince Wellesley, and whose name may not ba 
unknown to our readers in connection with the 
agricultural resources of Perak, has addressed 
a very interesting communication to the 
Pendng Oautie respecting the prospects of Tea 
Planting in the Straits. '* I was asked/' 
writes Mr. Knnggs, *' a long time ago to put 
my ideas upon the prospects of Tea Cultiva- 
tion on paper for the benefibof the public, 
and I cheerfully did so to the best of my abi- 
lity, and in conformitv with such experience 
as I had gained up to that time. I did not, 
then, assume to know much about tea, as I 
had but recently arrived in the Colony, and 
never saw a tea plant until I came in 1873. 
I then found that about ten acres of tea had 
been previously successfully established on 
the Estate, of which I had come to take 
charge, by my predecessor, Mr. de Mornay ; 
and seeing its promising appearance, and 
guided, in a great measure, by the opinions of 
others who had been on Tea Estates in India 
(some of them old planters), I made up my mind 
to extend the cultivation as energetically as 
the means at my command would permit. I 
"Was not, however, able to begin planting out 
until late in the year 1874 ; and it must be 
borne in mind that the tea requires to mature 
for three years before it can yield a remunera- 
tive crop. My connection with the Estate in 
question has ceased ; but I left about one 
£undred and fifty acres established and only 
requiring pruning to be ready for picking, and 
about one hundred acres of young tea which 
I planted during the fall of last year. 

Eminent planters from India have visited 
and reported most favourably on the cultiva- 
tion ; and they have further expressed their 
surprise at the promising results that had been 
attained without any previous knowledge or 
experience— and further, their confidence in 
our prospects — as they say that the plantation 
will compare very favorably with many of 
those in India. My own confidence in the 
prospects of Tea Cultivation in the Straits is 
undiminished, the more especially aa I have 
introduced a plan by which it may be planted, 
jointly with another article of Colonial pro- 
<duce» which, being gathered at the end of 18 
months, will leave the tea established for 
nothing ! This plan I have already tested, and 
I find it to answer completely. 

The Malay Peninsula, from the Province to 
Singapore, contains millions of acres of low, 
undulating, thickly wooded hills. These are 
tea lands ; and the soil of which they are 
composed tallies with the description that I 
haTe read of many of tho most favorable tea 



soils in India. The Tariety to be planted must 
be the indigenous Assam and no other. With 
cheap land and plentiful labor, regular seasons, 
and easy transport — all of which we have 
here — I think that we possess advantages un- 
equalled elsewhere ; and I hope soon to see this 
cultiTation largely extended. In fact I see 
no other permanent cultivation suitable for 
the lands in question but that of tea or coffee. 
Tea, however, has been made on the Estate 
which has reslized in the home market the 
nrice of that of Assam, and which has been 
declared equal to it in every respect ; but an- 
ticipating the great demand for seed which 
will probably arise, the trees are now being 
cultivated for that purpose ; as it is not advis- 
able to take leaves and seeds from the plant 
at the same time," 

This would seem to be conolusi ve that tea 
can be grown in the Peninsula. Mr Knaggs 
is a planter of experience, and although he 
may be perhaps a little sanguine, he has 
actually succeeded in growing tea, and his 
opinions are endorsed by others, eminent 
planters from India, and also by two of our 
own officials, the late Mr. Birch and the pre- 
sent Colonisl Secretary, whose knowledge of 
planting in Ceylon ought to have qualified 

them to judge. 

• • • • « 

The success of the Ceylon planters should 
be an encouragement to enterprise in the 
Straits, Mr. Knaggs may be said to have 
demonstrated that tea can be grown beauti- 
fully in the Peninsula, and indeed, for that 
matter, there seems every reason to believe 
that it might be grown in the island of Singa^ 
pore, if it were set about properly. The soil 
of Singapore may be said to have been, until 
recently, very much under-rated, but it has 
been now demonstrated that not only pepper, 
tapioca and sugar, can be grown upon it and 
made to pay handsomely, and why should not 
tea, which is a hardy plant. At all events, 
there is no question about the Peninsula, and 
we apprehend that the great and real difficulty 
will DO, not aa to the growth of the plants, 
but as to the proper preparation of the leaf. 
This is the difficulty in India, and it is dis- 
cussed aa follows in a report on the tea planta- 
tions in the Neilgherries :— 

'* The manipulation and curing of the leaf is 
the most difficult part of the tea planter's 
work, and the value of the manufactured tea 
altogether depends upon the skill and care 
with which tnis is performed. It matters not 
that the leaf may have been produced under 
the most favorable conditions of climate, soil, 
and monare, if the curing ia dcfectiye. The 
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^reat drawback to the general consumption of 
Neilgherry teas is their varying character, 
each plantation and garden producing different 
•Munples and qualities ; they ar& thus to a 
great extent kept out of the wholesale market. 
If the tea planters, instead of each attempting 
to cure the leaf he produces, would raise 
the capital amongst themselves for establish- 
ing in each centre of tea cultivation large 
well-equipped factories in which the leaf of 
the district could be properly cured under 
skilled direction, they would be able to pro- 
duce a tea of an uniform sample and quality, 
which could be sent in quantity into the 
wholesale market where it would take a de- 
finite position. One such factory could be 
worked at far less expense than the ten or a 
dosen small tea curing houses which it would 
displace ; and under good management there 
irould seldom be any more difficulty in con- 



veying the fresh leaf to the factory than is 
now experienced in carrying it to the present 
€uring houses." — Straits Times, 



Wb have had shown to uf a small sample 
of tea, grown on the plantation of a lady at 
Si ran goon. 

The specimen of tea we are referring to 
came from a garden of 500 treesf which have 
been in full bearing for some years. Messrs. 
Enaggs and Wray have been trying in Pro- 
vince Wellesley for some time to introduce 
the culture of the plant, but not with much 
apparent success. Here, at Sirangoon, we 
have an interesting demonstration that tea 
will grow in Singapore, and that it will so 
grow as to make its cultivation a probably 
profitable investment, and thus increase 
the resources of the oolony* — Strait* JVaus. 



Tea Trade of Japan. 



Kow that the introdaction of Indian 
4ea into America is in contemplation, some 
particulars with reference to the tea trade 
of Japan will doubtless be of interest. The 
export from Hiogo and Osaka for 1878 waa 
10.245,898)bs., value 2,201,600dols. ; for 
1879, 14,029,433lbs., value 3,592, lOOdoU., 
showing an increase of 3,783,5451 bs., and 
of l,387,500dol8. value. Of the total 
exported 2,590,6111bs. went to Canada, and 
the remainder to the United States. The 
produce of this district has doubled itself 
within three years, and the extent of ground 
being laid out in plantations is still largely 
on the increase. Owing to the high price 
of green teas, and the ill-success of previous 
experiments in the manufacture of Congous, 
the latter were comparatively neglected. The 
few small lots tliat were made, however, 
left so profitable a return to the shippers 
that the prospect is held out of further 
attempts to renew tliis industry. From 
Kanagawa the annual exports are stated 
AS follows : — New York, Boston, &o., 
13,967 ,4901bs., San Fnmoisco, 3,845,362lbs. ; 
Oiicago, &c., 2,456,1101 bs. ; Canada, 
l,l37,583lbs. ; England, 490,2851bs.~total 
2l396,830lbs., of the value uf4,562,998dols., 
Aud increase, as compared with the value in 



the previous year (1878), of 1, 96735 IdoU 
The average of the past year's business waa 
satisfactory to all oonoemed, for, although 
the losses on the late shipmenta were heavy, 
the profits on the purchases in June, Julj, 
and August more than counterbalanced them. 
The quality of the leaf hardly came up to 
the average of pre? ious seasons, and much 
of the tea received during October and 
November was very carelessly prepared. 
The making of black teas for the English 
market again decreased, owing to the poor 
results of the same to producers, as com- 
pared with those prepared for the American 
market. Over half of the tea business at 
Kanagawa is in the hsnds of English firmc. 
At Nagasaki the quantity exported did 
not vary much from Uiat of the two previous 
years. Of the tea brought to that port a large 
part was taken by native dealers for ship* 
ment for mixing purposes. The value of Ihe 
exports from Ttagasaki was 114,807 dols. — 
Home and Colonial Mail, 



In Japan, tea is onltivated from Kiuaion to 
Niphon, up to the 39** of N. lat., but the zone 
found most favourable is from the 30* to the 
35^, especially in the regioua on the coasts 
of the interior sea. 



The Tea Industry in Ceylon, 



OuK own opinion of the tea industry 
remains as it ever was. We are confident 
that if care be taken in the make, success 
must attend the enterprise. No doubt, tliere 
is a good deal of inferior manufacture sent 
liome, as evidenced by the miserably low 
prices realised at recent sales in London. 
But all this will be corrected grndually and 
purely, and wo shall expectj during the 



present year, to see large shipmenta cf a better 
article to the Australian Colonies, where it 
is evident that a ready market will be found 
for all really good teas. The rates recently 
obtained fur the China article noticed in a 
late issue, are not to be taken as a criterion 
of the actual state of the market. Acoord* 
ing to that list the largest sales effected 
during the last half of 1880 realised not mord 
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than about a ihilling a lb., the quantiry told 
at 1«. 6d, buying been very smnll indeed : but 
most of these China teat shipped to the 
Southern Colonies appear to have been the 
■weepings of Foo-chow stores. There is 
no doubt that we may con6dentIj reckon 
upon good useful tens from Ceylon realising 
1«. 6d. and upwards, and these prices, we 
need hardly remind oar renders, will leave 
the makers a very fair profit. Nererthelest 



good as the prospects of the Ceylon tea 
industry are, we entirely agree with our 
correspondent that economy in the early 
working of tea estates is essentially necessary ; 
an utter disregard of this excellent rule ha« 
been the cause of much of the present 
trouble and complications with tea estates 
and t«a companies in India. Their present 
trouble should be our warning. — Cetflon 
Observer, 



Tea Cultivation m America^. 



Thi first tea was planted in this county 
an the ^tate of South Carolina before the 
war. During the war it grew wild, as it 
reoeiyed no attention. Commbsioner Le Duo 
went there afterwards and gathered some of 
the seeds and replanted them. And Mr. 
Jackson, who had spent seventeen years in 
China, and arqnainted himself with the pro* 
eess of manufacturing tea, took some of Le 
Duo*s tea leaves and made them into very 
good tea. So, if proper attention is given to 
Uie subject, all the tea we want, and of good 
qnality too, can be made at home, I 
believe. — An American Tea Broker, 



Tmc Washington oorresponlent of the New 

York Tribune gives a summary of a pamphlet 

treating of the culture of the tea-plant in 

America, which has been prepared at the 

Agricultural Department, under the supervision 

of General Le Duo, the Commissioner. Quoting 

from Treasury statistics, which show that the 

▼alue of the annual importations of tea into 

this country from China and Japan amount to 

about 20,000,000 dols. in coin, the Corn- 

missioner expresses the belief that the payment 

of this large sum to foreign countries can be 

avoided. He thinks that the United States 

«an at least compete with those oountries for 

its local consumption, even if it cannot rival 

them in supplying foreign markets. The 

pamphlet gives a detailed history uf the oulti- 

yation of the tea-plant in the East, and then 

continues: *'The latitudes in which tea is 

snooessfully cultivated in China, Assam, and 

Japan correspond with those of the States of 

Delaware, Maryland, Virginia, West Virginia, 

North Carolina, South Carolina, Georgia, 

Alabama, Tenessee, Kentucky, Arkansas, 

Missouri, and a portion of the Pacific Coast, 

and the conditions of temperature of the soil 

are also about the same. Successful ezperi- 

nents in tea culture, already made in several 

of the States mentioned, simply justify the 

opinion that it can be made an industry in 

this oountry of immediate advantage and 

profit A little calculation will show the 

£rofita which may be derived from an acre of 
ind containing 2,000 tea-plants three years 
«UU Xh§ thirl year the yield should be 



1871bs., the fourth year 3121bs., the fifth year 
500lb8., and the sixth year 750lbs. per acre. 
When the leaves are abundant one person can 
gather 16lb8. per day, but the average result 
of a day's work may not exceed lOlbs. or 
121bs. The leaves are gathered at three di£fero 
ent periods, ranging from March to September, 
and on an acre yielding fiOOlbs. the first pick« 
ing would be about 120lbs., and could be 
gathered by four persons in two days. The 
same number could pick the two crops in 
three days." Many extracts from letters 
written by farmers in the localities named 
above are given with the report, and the Com- 
missioner thinks they justify the opinion that 
the practicability of the cultivation of the tea- 
plant successfully in the United States is no 
longer a matter of doubt On the subject of 
preparing the tea-leaves for use, the report 
says : ** As a business, and in competition 
with the cheap labour of the Chinese, it would 
be an experiment in this oountry, especially 
as regards the coarser article. As the finer 
teas rarely leave China, and the finest never, 
there would be no competition in these grades 
if the manipulation of the leaves is carefully 
and successfully attended to, while the possi- 
bility that modern methods and appliances 
might be substituted for the tedious hand 
work of the Chinese, seems to promise sufiioi- 
ently well to make the experiment a wise one." 
The conclusions reached are that, whether or 
not the cultivation and curing of tea can ever 
become an industry in America. It is plain 
that there are thousands of families who may 
profitably cultivate tea gardens, and enjoy the 
fruit of them as they do that of the orchard 
or the berry patch, at the same time that they 
have the agreeable sensation of drinking a 
beverage never before known in their oountry, 
prepared from a grade of tea worth in China 
and Japan from Sdols. per pound. The cul- 
ture of the tea-plant is not a new idea in the 
United States, nor does the Commissioner 
cUim it to bo an original one with him. Dr. 
Junius Smith made very careful and extended 
experiments with it at Greenville, S.O., about 
thirty years ago, and reported his success in 
the Patent Office reports from 1848 to 1859. 
The same experiment is now being repeated 
in Califoraia by a oolony of Japanese. 
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Tea in Johore. 



I HAYB recently Tisited tbe little patch of 
tea trees planted at Johore for Ilia Highness 
the Maharajah, and was much pleased with 
what I saw. The little garden is under 
charge of a Chinaman, who, however, does not 
treat the plants as we do in India ; neither 
is his manufacture conducted on the same 
plan. The soil is of a reddish yellow color, 
soft, without clay or stone, of a friable nature, 
through which the frequent showers of rain 
easily percolate. The growth of the plants, 
considering their age, is most rapid and 
luxuriant. The leaf is soft and bright, and 
most healthy in appearance ; the trees being 
almost entirely free from blight of any descrip- 
tion. The jat (kind) is a good one, Assam 
hybrid, I should say from its appearance ; the 
■eed was sent from Assam by Dr. Barry. The 
climate is apparently all that could be desired 
for tea, and during my visit I had no difficulty 
at all in withering or fermenting without arti- 
ficial heat. 

During my stay at Johore, I manufactured 
some tea, samples of which (Pekoe and Pekoe 
Souohong) I am sending by this mail to a 



good firm of London brokers and tea tasters 
for their opinion and valuation, and the reports 
will be sent direct to Singapore. 

About the tea I made I will say nothing at 
present, awaiting the verdict of the London 
brokers. I am myself satisfied, and have no 
hesitation whatever in prophesying a success- 
ful future for tea planting in Johore. The 
London and Calcutta tea markets have for the 
last eighteen months been bad for all classes of 
tea, Indian, China, good, bad and indifferent. 
The causes of this are various, but no doubt 
prices will, in a year or so, recover themselves. 
If an average prioe all round of 1#. 4</. to 
la, 6d. per lb. for the whole crop could be 
guaranteed, there could be no possible doubt 
but that tea in Johore would pay handsomely. 

I hear from residents here and from the 
coffee planters, that the labour supply (Chi- 
nese and Malay) Is good, fairly abundant and 
to be relied upon. This, I need scarcely add, 
is an indispensable item. 

Waltbb Langlbt. 

61KOAFOBB, \Uh Ikctmber 1880« 
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Sydney Exhibition. 

The American Tea Market. 
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NEW MARKETS FOR INDIAN TEA. 

The Tea Gazette has not ceased for some two years past to direct the 
attention of those interested in Indian tea to the desirability — nay 
necessity — of openings up new markets for our produce. At length, 
recently, the agitation which we originally commenced, and have so 
earnestly and constantly striven to bring to some effect, has taken 
substantial shape and form in the establishment of a Tea Syndicate amongst 
the agency houses of Calcutta, whose avowed object is to ascertain the 
necessities and capabilities of other markets than the single one India has 
hitherto limited herself to. 

' Oovernment came forward liberally, and subscribed Rs. 10,000 
towards the project, — more especially, however, in connection with the 
Australian Exhibition ; and further funds from Companies interested in 
the tea enterprise, as well as contributions in kind from various estates 
Iiaving been secured, a well-organized attempt was made the other day 
to adequately represent Indian tea at the Melbourne Exhibition. The 
result has proved not only instructive, but in a pecuniary sense profitable, 
and the Syndicate's agent employed to represent the interests of Indian tea 
in Australia has been able to afford suitable advice as to the doss of teas 
in demand in that Market, as well as to give that information as to detail 
of arrangement in respect to mode and character of supply, which is so 
necessary to secure ultimate success in a new venture of this kind. 

The two leading articles immediately following these remarks were 
written before the Syndicate came into bein^ ; but it is believed that they 
will be read with interest as indicating the lines upon which the experi- 
ment advocated should be followed. The experience gained by the 
Syndicates representative^ supports^ it will be seen, the view we then took 
of the subject. 



THE TEA MARKET IN AUSTRALIA. 



In view to the more speedy 
development of the Indian tea trade 
with the Australasian Colonies, it may 
be useful to consider how the Colo- 
nial tea brokers regard the scheme, 
which, if successful, will cause a 
change in their business, — the 
ohanore being attended at first with 
considerable inconvenience to them, 
if not loss of profit. It should not 
be lost sight of that this is not the 
first occasion on which India has 
courted her Australian cousin, and 
attempted to cut out the barbarian. 
But the courtship was so half-heart- 
ed as only to be recollected to be 
scoffed at. Now again the wooing 
has commenced, with considerable 



warmth too, and we await the result 
with some solicitude. 

fiut Australia is not to be snatch- 
ed at discretion from the embnice 
of China ; she is both coy anddiflBdent 
about changing her lover, and con- 
siderable tact and shew of superior 
advantage would seem to be neces- 
sary to win her for India. The 
China trade has taken deep root 
in the Colonies, and the tea-brokers 
carry on their large transactions 
with that country with the mini- 
mum of trouble and a maximnm of 
profit. The grocers are satisfied 
with the tea, and so it would seem 
are the large majority of their 
customers. 
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HoWy acknowledging the fact 
that most people are averse to 
change, even in smaller matters than 
a cap of tea, this contemplated 
change, where vested interests as 
well as settled use have to be attaok- 
•d^ and subverted, can only be 
brought aboat gradually and by 
cautious steiis. As regards the 
general public, the Indian com- 
modity must be not only of better 
quality, but of not greater cost 
than good China tea. But even 
then the tea must be put before 
them ; and this leads us to the 
difficulties now said to stand in the 
way of importing Indian teas into 
the Austmlian market. 

The tea from China is neatly and 
strongly packed, so that a broken 
chest is almost unknown ; and the 
ohests or boxes are, also, always of 
eveu tare in each line« Thus trouble 
and expense on arrival of consign- 
ments at the Custom House is avoided. 
But with Indian consignments things 
are very different. The packages 
are unsightly, the chests are heavy, 
and their strength not proportionate 
to their weight ;* and the tare is so 
uneven as to necessitate the opening 
of every package at the Custom 
House for weighment. This means 
both trouble and expense to the im« 
porter, a diminution of profit to 
liim or to the grocer, or a higher 
price to the consumer, — the latter 
result being the probable arrange- 
ment. Sometimes (we fear often) 
the Custom House oflicers are saved 
the trouble of opening the chests 
from India, as they arrive ready 
opened. We are credibly informed 
ttiat, as regards three recent con- 
signments to Sydney, one of 29 
chests, had 22 chests, and the others 
of 50 chests each had every chest 
broken, — some of them into splint- 
ers. Comment is superfluous. 



It seems that each chest costs in 
the Customs for repair 2«. 6d. 
Beyond this is the certain deteriora- 
tion of the tea in transit, by reason 
of exposure to the damp sea air 
resulting from broken chests; for 
not only are the wooden boxes 
smashed in, but so also is the lead 
lining iu most cases, — the lead 
having in some instances disappeared 
altogether, if it was ever put in. 
The wood of the Indian chests was 
measured in Sydney, and found to 
be three times thicker than that of 
which the China chests are made,— 
that is, the Indian was VV ^^^ the 
China only -r^, of an inch. But 
while the outside packing of mat- 
ting of the latter is strong and elas- 
tic, the protection afforded by the 
covering of the flimsy guilny used 
in India is very small,-— useful 
chiefly as a bag when the wooden 
box has been smashed up. The 
Indian is yery much stronger, and 
so heavier, than the China lead; 
but the latter is quite strong enough 
for all practical purposes, as it arrives 
unbroken at its journey's end. Oa 
the other hand, where the Indian 
chests do happen to arrive in fair 
order, the lead lining are often found 
to be broken, by reason of the chests 
not being full, and there being a 
space left between the lead lining 
and the lid of th« box, so that, on 
being turned over, the tea is forced 
by its own weight through the lead. 
Then, again, these chests if filled up 
would hold an additional 10 or 15lbs., 
and so a considerable saving would 
be effected in freight, which is nearly 
a penny a pound from Calcutta as 
against about one half-penny from 
the China ports. 

In our opinion the Indian chests 
of 85 or 901 bs. are too large for 
the colonial export trade^ being from 
their size and weight less adapted 



* [Since the abore appeared in tjp^i we are ii^fortned that the F. & O. Co. abtolntelj 
refuM to receire larger packages of tea than half-cbesti of 40-lb8.*£D., Tki Cf ci>6YJEfiiA.] 
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ibao wauSitr fudokgeB for the riunne- 
folly bad timUDeoi ihej receiTe at 
ihe bmodft of the P. fc. O. Coropanj ; 
tbe roogiieft oMge being at Cejlon 
in tbe tnma-fbipoieDt.* Bot at this 
earij fUge of tbe trade, we would 
9tk wb^ber it would not be better 
to lend down rery mneb amaller 
paduigcs? We are told tbat 5 and 
lOlb. boxes and 401b. ebests would 
find faTor wilb tbe importefs^ wbo 
tbinktbejr would be more readilj 
taken by tbe groeers tban cbeata ; 
and tbe grooeri are to be considered* 
Coming, now, to tbe metbods 
adopted for tbe introduction of 
Indian tea to the colonists, we at tbe 
outset, condemn as injudicious, if not 
as positiTcly burtfol, and unjust to 
the many colonial gentlemen engaged 
now in tbe China tea trade, the 
wlM^esale manner in which they are 
being libelled in pamphlets and news- 
papers* Our olject should be to 
carry tbe colonial brokers with us, 
and not set them against us by abus- 
ing them, and telling them that ^^ all 
China teas are unwholesome and 
unfit for human food : yon know 
this, and yet for gain you engage 
in this yile traflSc, when, if you were 
honest, you would only deal in the 
pure teas of India/' To set forth 
as publicly as can be the excellency 
and punty of Indian tea is one 
tiling, and a good measure, but to 
publish that all China teas are 
adulterated and poisonous, is another 
thing, and as unwise as it is wrong. 
Wrong, because it is not true ; and 
unwise, because, knowing it to be 



* [8ino0 the abo?e npprftred in tjpe, we 
un informed that the P. A O. Co. abtoluielj 
refate to receire Urger packages of tea than 
baU-cbMU of 4O-lb0.— Ed., Tia Ctclopjbdia.] 



fake, those 
take steps to pobtidr prove ia to be flSL 
For instance, tbe Mt f bw mrmt 
published, a fc 
of some labofatoij 
in 1877 with teas sold bj tlw 
of tbat eity^— showing thai at aB 
erents mnme of the samples woe sf 
genuine and nnadnltented tea. 
Mneb damage, moreover, is doae the 
Indian tea trade by the netasBsf 
needy adventurers — ^Indian cast- 
aways — taking advantage of the 
present movement to go down to 
Melbonme and Sydney, and than 
pass themselves of as p e iso o s con- 
nected with tbe Indian tea gardensp 
or even as Indian tea mer- 
chants, or their agents. Capital 
being necessary for sooeessfid tea 
broking, these adventurers, having 
none, sooner or later colbqiae, but 
not before they have done harm, as 
well by collapsing and so givii^ the 
business they professed to be promot- 
ing a feeble aspect, as by locail news- 
paper scribbling. But we would 
especially deprecate as most injurious 
anything like present eompetitiaa 
among proprietors of gardens and 
firms in India for the sale of their 
teas, or any line of action on their 
part, the principal effect of which 
would be to assist indunduals in the 
colonies to commence a wholesale 
business on the specious plea that 
such is a necessary preliminary to a 
successful inauguration of tbe trade, 
when, as a fact, such success can be 
best and quickest reached by work- 
ing through the long established and 
well-known commercial firms already 
numerous in the colonies, and whose 
interest it is so vitally important for 
us to secure. 
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On this point we publish an article Australians may be presumed to be 

from a gentleman of experience in fairly set forth. There are some 

Sydney, in which the views of the poiuts, however, in the article which 
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seem to require correction, and 
others which are open to consider- 
able argument and explanation. It 
will be seen that the writer speaks 
of Pekoes being ** rolled from Con- 
gous/' What are we to understand 
from this ? Pekoe cannot be '^ manu- 
factured'* by any mode of ** treat- 
ment Pekoe tip is of itself a 
distinctive thing, being the upper 
bud, which, in a favourable season, 
is covered with down, or silvery 
white hairy fluff, like that seen oa 
tlie bud of any pear or apple before 
it comes into full growth. China 
tea as sent to England (and we pre- 
sume also as sent to Australia) is 
noticeable for the absence of this 
hairy bud : so bow Congou can be 
made into Pekoe, or *^ hairy bud/' 
is incomprehensible. Souchong, 
with us, is the third leaf below the 
Pekoe bud, and Pekoe Souchong 
means the leaf between the Pekoe 
and Souchong, and it is so called 
because in the sieving we cannot 
sort out all the Pekoe tips. Con* 
gon with us means the 4th or 5th 
leaf, — so coarse that it is now rarely 
manufactured. On examining China 
Congou that we hlive come across, 
we have found it a large greenish 
leaf, the stem only coloring red : we 
repeat, therefore, that from it Pekoe 
can hardly come. What with us is 
called ^^ Pekoe" is the bud and the 
top leaf, separated by sifting from 
the bulk of the tea. Then our au- 
thor speaks of aroma being convoy- 
ed to the China Pekoes by a scented 
flower ; but our hill teas, which have 
the most delicious aroma possible, 
derive that aroma entirely from the 
soil and climate. We have no fra- 
grant herbs, indeed, to scent with, 
were we inclined to follow the Chi- 
nese custom ; and surely there can- 
not be a question which is the more 
preferable, — tea possessing inherent 
quality, flavour, and aroma, or tea 
^ W which these qualities are fictiti* 



ously imparted. To change one kind 
of tea into another (supposing it can 
be done at all) it would be necessary 
in the first place to steam or soften 
the leaf with hot water : this alone 
would reduce it from first class to 
very low class tea ; and, if practised, 
clearly shows that the Chinese have 
to rely on a foreign flavouring 
body to replace the property which 
the teas they send forward to the 
home market have lost. 

That adulteration or ^^ conversion'* 
of low class teas in China for the 
foreign markets is largely practised, 
we presume our author will not 
deny.^ Still we agree with him 
that it does not follow that all 
China teas are adulterated ; al- 
though we believe few of those ship- 
ped to onr shores come up to the 
average of our better Indian growths. 
Adulteration, too, is unfortu- 
nately not confined to China : it 
used to be practised, as regards tea, 
very largely iu England. In 1780, 
the East India Company were 
obliged to put forward a notice that 
they had nothing to do with the 
adulteration of tea in the 6 mil- 
lions that they imported at that 
date; yet official inqniry showed 
that another 4 millions was made in 
England ; and there, also, we know 
of pretty extensive adulteration of 
China tea with sloe-leaves and tlie 
like. Leaves which had been in- 
fused were re-dried, — a practice at- 
tributed largely to the Chinese in 
the present day. But while we 
can now claim, almost, that with us 
the adulteration of tea, (owing to 
its cheapness, probably) has ceased, 
it is on record beyond dispute that 

* The ChineM, it U kuown, use ajfp§um to f^^^ 
wei|(ht and a sticky nature to the leaf; plut$^po 
and lamp black to cover the white of g/psum,; 
and ferraginous earth to deepen the red of the 
liquor. The anthority for this is the late Mr. 
Fortune, who found out all this before fire 
millions of Indian tea had been grown (See his 
Paper, ** How China Tto if eUhorated (bi Um» 
£urop««n Market**' 
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the Chinese pursue a system of spe- 
cial ** manufacture^' for the ''outer 
barbarian^'' which is far from bein^^ 
consistent with honesty, or compa- 
tible with health to the consumer. 
It is not \ovg since that a large 
quantity of '' tea'' unfit for human 
consumption was seized by the Cus- 
toms at home ; and it is known that 
of tlie stocks in bond a good deal is 
fit only to be thrown into theThames. 
Nor can we affect to be ignor- 
ant of the so-called '* lie" tea, which 
consists of leaves and weeds rolled 
and dried, and artificially flavoured 
80 as to resemble the genuine 
article. Again, green tea has for 
several years been almost entirely 
shut out from the English market, 
owing to the discovery, by the 
Government inspectors at Somerset 
House, of the extent of its adulter- 
ation. We have recently come 
across a book published by Homi- 
inan and Co. (very large dealers in 
China tea) and professedly written 
by one Lo Pong Loh, Secretary to 
the Chinese Educational Mission in 
Europe, in which this question of 
adulteration is very plainly set forth, 
explained, and admitted ; but it is 
also clearly stated that the teas made 
for home (China) consumption are 
of excellent quality and pure, while 
the kinds drunk by the Mandarins 
are of the very choicest character. 
What we would say, then, amounts 
to this^— not that the Chinese cannot 
and do not make good tea, but that 
they favour us with very little of 
it. 

We next come to the proper fla- 
vour of tea. This must depend upon 
the manner in which it is treated 
apart from the j&t of the plant : but 
this does not vary much. We class 
them as roasted or unroasted, fer- 
mented or not fermented. As a rule 
the China teas are roasted, and fer- 
mented to the saccharine stage, 
because drunk^ iu Chiuaj Nvithout 



milk or sugar; while the Indian 
teas are not roasted, and only slight- 
ly fermented. This makes a very 
distinct classification. Roast meat, 
for instance, has a very different 
flavour to raw or unboiled meat. So 
it is with tea. From the peculiarity 
of its labour, and the habit of the 
country up to the present time, 
China teas are invariably roasted; 
so we must look to that flavour iii 
the tea from that coiratry. A China- 
man will not drink the colored tear 
supplied to England, which ha9 
totally lost the flavour of being 
roasted. Of all tea made in Chitia, 
the best part is retained. Tlie re- 
mainder, which goes to England, 
ought to retain the same flavour of 
roast ; but it does not^ and this 
requires explanation from China. 
We have only to look at the leaf 
after infusion to show that it is well 
fermented to the saccharine point, 
and therefore it cannot naturally 
have that extraordinary bitter fla- 
vour which we find it to possess. 
The adulterators attempt to supplant 
Indian tea by imitating its natural 
pungency. Indian tea is made 
slightly different to China ; it is 
withered instead of roasted, and so 
has greater strength and pungency, 
and it is only half fermented so as 
not to lose the delightful tonic 
property ; for Englishmen like their 
bitter beer, and are not enamoured 
of sugar to the extent, say, that 
Frenchmen are, who, for this reason, 
do not like tea, but prefer cocoa, 
chocolate, and coffee, in which boiled 
milk and sugar have a prominent 
place. The present bitter China tea, 
of which the prevalent flavour is tar, 
could not be supplied to Russia, for 
the simple reason that they do not 
drink it with milk, but with lemon 
and sugar, which of course assists 
somewhat to disguise the flavour. 
With Indian tea, pure milk from 
which the cream has not been taken 



CHINA r«. INDIA 



( «8l ) 



IN AUSTRALIA. 



coml)ined with sugar, brings out the 
delicious flavour of Indian tea. 

Our author, it will be seen, refers 
to the circumstance of Indian teas 
possessing an "earthy'* flavour. 
We are unable to understand this 
except upon the supposition that 
there has been carelessness and 
want of cleanliness in manufactur- 
ing, and that dirt has actually got 
sensibly mixed with the tea ; hut 
sieving would soon eliminate this, 
and determine the point. True, 
Indian teas have different flavours, 
bat these are due to difference 
of climate and soil. Thu8, 
Assam is different from Sylhet and 
Cachar, Cachar from Darjeeling, 
and so on,— each country possessing 
its special quality and variety, ac- 
cording also to whether the tea is 
grown on hill or plain. The hill 
teas of India more or less assimi- 
late, but still even these are not 
identical. Another cause of differ- 
once is due to the family of plant, 
•—the hybrid, which is Indian, being 
distinguishable from the China. No 
two gardens, even, can make alike, 
though adopting the same process ; 
and in a factory where ostensibly 
the climate, soil, and leaf, are the 
aame, Uie teas are different day by 
day, month by month, and sDme- 
times different qualities are made 
during the same day ; neither does 
bulking give the same uniformity 
that is to be found in China tea. 
"We know that the China teas are 
faced, and there most be a standard 
quality of facing given to the leaf 
to secure the uniformity wliich pre* 
▼ails. The naiurai process of fac- 
ing is so tedious and expensive, 
that it is rarely adopted in India, 
and wa may be sure, therefore, is 
not at all adopted with the enor- 
inofis yield of China. With all the 
differences we have mentioned above, 
it is not easy to acquire rapidly a 
true knowledge of Indian teas^ and 



it is hardly to be wondered at if the 
brokers and tasters in Australia fail 
at first to do our growths that jus- 
tice which we feel sure in time will 
follow. Our own brokers at first 
were by no means enamoured of 
Indian teas, until by experience 
they came to know the flavour, and 
understand and appreciate the varie- 
ty of characteristics, — due to pure- 
ly natural causes, and not, as in the 
case of China, an artificial onifor- 
mity foreign to the tea itself. A 
friend of the writer's has come into 
contact with a gentleman from 
China who had especial facilities 
afforded him for going into the tea- 
houses, and he invariably found 
them flavouring the tea by sprink- 
ling on to the teas drying some 
liquid with a many-pointed broom. 
The habit of years has accustomed 
the English palate to this unifor- 
mity of flavour ; and when our vari- 
ed teas are placed before people, 
they at first fail to recognize their 
superiority, and attribute natural 
pnngency and strength to rankness 
of flavour, while their tastes are not 
sufficiently educated to appreciate 
the exquisite delicacy of, say, the 
hill proaucts of Kangra and Darjee* 
ling. It is probable, therefore, that 
a judicious mixture of- India with 
China will for some time be the 
best means of cultivating a taste in 
Australia for Indian teas, — a taste 
which it is foolish to expect to force, 
and it is equally unwise to try and 
convince Austrdlia of the badness 
of China tea. relatively to Indian 
by mere abuse instead of by argu- 
ment, proof, and example. We im- 
ported our tea seed from China, but 
by our blending of varieties, we say 
we have decidedly superseded them ; 
as the Australians, in the same way 
have, in the general class of horses 
decidedly improved on the English 
breed — for which they are entitled 
to great credit ; and, as is well 
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known, the importations to India 
of horses from Australia now form 
a considerable item of trade. 

There is one other poiut we would 
refer to, in way of explanation to 
the writer whom we have referred 
to. He says there is no analog^y 
between the China **chop," and 
batches of Indian tea. Yes^ there 
is. Our word '* break" is almost 
synonymous ; only the Indian 
*' break^' is any number of chests 
manufactured abont a certain date : 
%.e,, it may be, say, the teas of 
April or May, in contradistinction 
to the plan pursued in China of 
mixing into one *^ chop'' the teas of, 
say, April to November. 

There are no doubt, as stated, 
800 or 1^400 half-chests in one chop 



and sometimes even more ; but this 
is the manufacture of perhaps two 
to four hundred small gardens, and 
therefore may represent as many 
qualities of tea, which it becomes 
necessary to assimilate the flavour 
of by artificial means. The supe- 
riority of the Indian system, there- 
fore, in preserving the freshness of 
the tea by limiting the breaks to 
almost monthly packing, must be 
manifest. 

We trust that our friends in Aus- 
tralia will see from the few remarks 
we have made that we have really 
reason to boast of our teas, and of 
the purity of our manufacture, and 
we can assure them that the more 
they know of them, the greater will 
be their approval. 



China vs. India in Australia. 



[The following ariiole hM been forwnrded to ns 
from Sydney for pablicfttion. It i> interesting m 
•bowing the viewe pretty generally entertained on 
the spot, bnt we here thought it deatrsble, in • lead- 
ing article ftM ani«J to draw attention to some 
error ct argnment, and to the Tiew of the snbjeot aa 
held here.— Ed., I. Tba GAuna ] 

Thb China tea importen are fullj alire to 
the injury which would be done to their hun* 
oeM if Auitralasia became oonsomera of In- 
dian tea, and already hare taken fteps to try 
to check the progreM of our project, by in* 
creasing, if possible, the facilities for import, 
and by making marked improvement in the 
qualities of the tea exported. Now let it be 
not forgotten that up to this time of writing 
not one single member of any tea-house 
(Indian), nor agent, nor tra?eller, has yet 
paid a business visit to any of the Australasian 
colonies, and let it be known that the princi- 
pals themselves of the China houses have not 
thought it beneath their dignity, or too much 
trouble, to come down in propria persona to 
take notes in view to meeting to a greater 
nicety the demands of those markets. The 
members of the China exporting houses (who 
are, we may remark in parenthesis, not, as is 
generally supposed, Chinese, but Englishmen) 
will always exert themseWes to meet the 
fimcies of the trade and the demand of the 
market : the rule being, Congous cheap. 
Pekoes plentiful ; Congous dear. Pekoes 
fcarce. This is easily arranged, as the expert 
Chinese operator can roll the tea into any 
form to suit the demand. If Congous are 
cheap, then it pays to roll into Pekoes, which 
bring Is. or 2s. a lb. more. There is no ana- 
logy between the Chiua and Indian teas in 



the matter of nomanolatare. The China 
Pekoes, for instance, are artificial, so to say, 
being scented by a flower grown especially 
for tiie purpose ; but it does not follow tlisi 
the tea is adulterated by the admixture ci 
foreign substances. It is, no doubt, this pecu- 
liarly aromatic scenting whieh bo oaptiyates 
the drinkers of China teas ; the aroma of tha 
Indian Pekoes and Pekoe Sonehonga being 
decidedly " earthy," is not so enticing. We 
instance this as another diffioultyin the way ; 
for it is only by knowing what the diflloulties 
are, that they can be met. Then again there 
is not only no term corresponding to the China 
term ** chop" known in the Indian trade, 
but what is conveyed by the term has no 
existence. There may be 800 or 1 ,400 haK 
chests of China tei^ in one ** chop," tlie 
result being that only one chest is opened, 
and the whole of the rest sold on that sampler 
As against this take the Indian consign- 
ments, where there are sometimes half a 
dosen sorts in a oonsigpument sent out of 
the country, invoiced as one specific sort of 
tea. It benoves the Syndicate and those here 
interested in the scheme to consider these 
matters with a view to improvement. It is 
absurd to suppose that the Australasian 
market is ready to drop, like a ripe plum, 
into the mouth of our tea-trading community. 
With great care, with considerable expendi- 
ture of time and money, and with untiring 
energy jndioiousljf espenlUd, thoee best able 
to speak say that the game may be carried to 
a fairly Bucceisful iiiue in from 6 to 7' 
years. 
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Major Clementi's Report on Indian Tea at the Sydney 

Exhibition. 



Stdkkt. — Very great interest was taken 
in these exhibits. Japan exhibited some 
▼erj good samples of Pekoe, Souchong, and 
C^ngoo, of which I have kept samples ; and 
Ceylon exhibited a large number and yariety 
of Ter/ excellent teas ; China did not exhibit. 
The judgment was bj courts, and not general 
as it ought to have been. Tlie results of 
the judging cannot be considered to be satis* 
factory — all my endearours to obrain a £sir 
and intelligent judgment having been thwart- 
ed. Mr. Ponder was really the only one of 
the judges that had a technical knowledi^e of 
tea, and he was appointed on my nomination, 
as I could not find any one else not exhibit* 
ing who had the experience of a professional 
tea*taster. But as he was engaged at the 
time in the business of a Sydney merchant, 
the agent for tiiree exhibitors who were the 
Calcutta agents for a number of tea concerns, 
I considered that great caution was necessary, 
■o that the judges should not know the names 
of the exhibitors or tea concerns until after 
they had given their judgment on the merits 
of all the teas, yariety by variety. I there- 
fore excepted to Mr. Ponder's proposal, that 
I should send to the judges' room samples 
for tasting, with the names of the gardens 
written on them, and I sent down the samples, 
variety by variety, in sample-boxes having 
only a number for a distinguisliing mark. 
Accompanying the samples was a list, con- 
taining a key to the nuuibers, in a sealed 
envelope, addressed to the Chairman of the 
Committee, and marked, " not to be opened 
until after the judgini;." On one occasion 
an envelope so sent was opened in the absence 
of the Chairman, and the list was abstracted. 
This method took both time and trouble, and 
it wss exceedinglj disappointing to find that 
mj endeavours had beer, frustrated by awards 
being given to the agent^exhibitors for col- 
lective exhibits of all kinds of teas from 
▼arious tea concerns, instead of to particular 
tea concerns, and for the best of specific 
▼arieties of teas. Mr. Ponder was chiefly 
oonoemed in the judging, and was the judge 
entrusted with writing the report ; and whst 
he in eflTect did was to count in the Indian 
oourt tlie number of samples exhibited by 
different exhibitors, and then recommend 
these exhibitors, in such order as he thought 
lit) for prizes for their collective exhibits. 
In some cases yery gross injustice was done, 
to it seemed to me, in the grading; and 
though among the collections of teas which 
received the highest award were undoubtedly 
•omo teas well deserving the award, yet it 
wai very plain that the bulk of the tamplei 



in these collections were inferior to the 
superior kinds of teas sent down by other 
exhibitors, and which received only third and 
fourth awards. I represented the matter to 
the Conmiittee of Judging and Awards, but 
the only concession that could be made was 
that each of the tea concerns, included in the 
collective exhibits, should receive a diploma, 
the medal going, I suppose, to the agent. 
The Government of Madras exhibited twenty- 
four samples, including nine varieties, and 
received a third award. These teas were 
exhibited in shallow boxes divided into twelve 
partitions each, with small pieces of glass, 
one for each partition, slipped in one over 
the other. This was by no means a good plan, 
as the least vibration caused the glasses to 
slide, and, even when properly adjusted, the 
teas were exposed to dust and air as there 
were open spaces where the glasses overlapped. 
Mr. W. Lee Kirby, Brooklands Estate, Nil- 
giri Hills, receives a second award for the 
six varieties exhibited by him. Messrs. Beg^ 
Dunlop and Company exhibited eighteen 
samples, which included seven varieties of 
tea, and received a first award for the collec- 
tion ; the teas were well shown in large glass 
bottles arranged on a stand — in my opinion 
not only the most convenient but the best 
way of exhibiting teas. The two vsrieties 
exhibited by the Commissioner of Arakan 
received no award, though they were surely 
samples of no common merit. The Singbnlli 
and Murma Company exhibited three varie- 
ties and four samples of Pekoes, receiving a 
first award. For the collection of thirty-five 
samples, which included eleven varieties of 
tea, a first award was adjudged to Messrs. 
Williamson, Magor and Company, whose 
teas were well shown in large glass bottles. 
The Eousanie Tea Company's exhibit includ- 
ed eight varieties of every high class teas, 
possibly equal to any shown, but they only 
received a third award. The six varieties 
shown by the Muka Ruttyoor Tea Concern 
were unsurpassed by other exhibits, yet 
they were adjudged only a fourth award. 
Messrs. O. Steel and Company sent down 
three varieties of teas in fourteen vamislied 
teak wood chests, of which a trophy was made 
in the Indian court, glass being let into the 
front of one chest of each variety. The com- 
pany received a fourth award. The teas of 
Messrs. Balmcr, Lawrie and Company were 
well exhibited by their Sydney agents, Messrs. 
Clifford, Love and Company, in a handsome 
show case. There were nine varieties of as 
good tea as any showDi but they receivecl 
only a second award* 
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Fdblio AucnioT Salrs of CniHi Tu iir 

HBIiBOOBNI fob the KILF-CBAB BHDUa 

Dbcbkbbb 1880, (who Binams of 
FBIOBB buuzbd). 
AIwBt 87,D(MI1m. »ld ■! 7 J. to M. pn lb. in Bond. 



Tea in Australia. 

Thb Tba Tradr in Tictobu. 
A lABOi proportion of tai oontumed i 



From ihil atatament joa 



•ill : 



I that 



2,006,000 pounds ireiglit tolil 
1*. )ier lb. in bond, knd 1,386,000 pouiidi 
veight wld at and under 1/Vl to 1/10 bund. 
Tliii giTM uo idM of th> gales of Sue tan, 
which ii uiunllj diipoMd of priTBtclj, for 
it ia found diSault to obtiiin orar la. Si. 
per lb. publiolf for mnj cluu of tea. 

Tba ulea of lea outaide of the Auction 
Boom for the six montha ending Slat 
December 1880, «ill probably amouot to i| 
million paundi more, briugioB up the lotal 
BBlee of China teu to cot far iliort of he 
millioQ pound* weijihU — Ceglon Ob»tratr. 



Victoria is aoldin half obeita StJlba., Baise 
JUba., wilh a few qoaiter oheaU SOIlie. 
weight. These paakajtea are genemlly taken 
hj the •qiullera, eelaeton, Earmsra, Ao., juel 
■1 recsifed without may mixing and prioe 
■teiiflivll; guidei the bnjer, but he wont 
hiTe poatt kiid nib <ni., Ui^ leftC and 
italkj aamplsa) or duMj teaa. A amall 
qiiantitj of flneat quality ia laten at an; foir 
price by the wraith; olaaMa ; other baUaee lA 
oonaumption oonaiata of the trade of towna 
and retailera genarally. Host of tlii« oUf* 
of tea u miiad, and thereibra the weight of 
package* ia not of so much tmpoitaiwe, 
though the email retailers objeat to \kj out 
too much monaj on hrkTj paokages. A 
considerable amount of the mixing ia primi- 
tive and raries with leaeons- First the gentle 
and long suffering publio is treated t* 
Canton Qutipowder, Ac, whioli baa ita daj, 
I hen Canton scented caper has a turn, 
followed b; Canton long leaf scented Pakoo. 
Now, Canton short leaf ecented Pekoe and 
Xooloo tea* we the fashion. — Ctgrloa 



ConUKFTIOK 0> TiA ir VlOTOBU. 
Fbok Hayter's Statietic* just published, it 
■ppaare Vicioria an take 6| millions b. of 
tea for home oonsuuipiion for a year, aiid 
4 millions of tea (or export for a jeMr or 91 
millions lb. in ftll. 



The China Tea Trade with Melbourne. 



ThI tea«on getierall; opens here in June 
or July, and sale* bj auction are frequent 
from that period till the close of the jaur, or 
pay for ail uiontbt i ufler iliis time buying, as a 
rule, is reduced to supplying immediate 
wanta — tea dealers keeping their slocks low 
and trying to clear out before the uew comes 
in, in Juna. 

For many year* pMt buyers have found 
China teas Iwep badlj, and wlien new 
season's musters are ahown, old slock ia 
reduced in Tslue fully 2d.to 4(f. per lb. on 
lew aboTe \*. per lb. in bond, and propor- 
tionately on lower prioad gradei, wbilst fre* 
qnently tans selling at If. 9d. to 1( IQd. in 
April-May realise only li. Zd. to li. 4ii. in 
July-August. The cause is due entirely to 
the old teas being flat and stale when com- 
pared with BTeu oomntou chop* of new 
OoneOus. 

The usual course of the Melbourne Trade 
is to buy spariii|;ly of medium tu fiue leu 



orsny daring July to 

almott entii«lf 



August, an ... 

used for tnizing, and to freshen np old stock 
tlieiefore only a limitrd quantity ii sold, and 
generally the brii quality of the year. Very 
liitle of iliis new tea ii euld straight to eon- 
aumen because it is considered by them to 
hme no strength, and too much Sarourj the 
fact is Victorians hare been educated up to 
a bud atandard uf tea. 

Fint crop China teas are always the beet 
liquor, though not iu lenf. The bulk of these 
teas come forward in July and Aogusl, and 
moat of them nre sold prirately. The heavieet 
salea and ohea)ie*t prices usually rule daring 
September, October, and Tei; litile buaineas 
ii doue January to May. Buysre often And 
t^eir purchases made early in t)ie saasun 
huTS gone off in quality, eo a brisk demand 
is eiperiencsd a* in the .sessou for scented 
leai and other miitUTM.— Cigrfojt ZVmei. 
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Operations of the Tea Syndicate in Melbourne. 



Thb snle of the first lot of the Syndionte 
Teas took place jetterdaj with a very satit- 
fai-torj result, thankt to the good work 
Mesars. Jas. Henty & Co. hare done in 
aMisting me to look up the trade here, gene- 
rallj, both wholesale and retail, and also 
thtinks to the publicity given to our project 
by the daily papers. 

The afternoon teas at the exhibition did 
a good deal also towards helping the sale. They 
ftre a great success, so fereat that I have had 
to issue cards of invitation, as the general 
public are too strong for the resources of the 
Court. 

The pnblio will, I have no doubt, take our 
teas if the grocers will sell them at a reasona- 
ble price. A good opening has now been 
made, and it rests with the merchants of 
Calcutta to keep up a rf gular supply of the 
right qualities to make the trade with this 
oniony a permanent and growing business. 
There is only a limited demand for the finer 
grades. 

The prices realised for most of the tens 
are not extravagant, which I look on as a 
good sign. As they will most probablj go 
into consumption quickly, and a demand will 
arise, I do not look for a lower range of 
prices, bat thu is a market which could yery 



eaiily be swamped, as there is amongst a 
great number of the tmde a distrust ofth'e 
article, which it is difficult to overcome ; how- 
ever, with a steady supply of suitable kinds 
and patience I hare no doubt our difficulties 
with such people will dinippear. Small well- 
made Pekoes, Broken Pekoe Souchones, and 
Leafy Broken Pekoe Souchongs, with tips, 
are the most suitable sorts to send, small 
boxes (about lOfts. nett) and half chests (not 
more than 60]bs. nett) are the packages liked ( 
the teas should be carefully bulked and 
weighed, but the weight not marked on the 
package, as there is some difiiculty with 
the Customs. 

I have been making enquiries about the 
chances of a trade with Sydney, but am not 
encouraged to send on a shipment there, and 
hesirate to do so until I have been to see 
whether the great prejudice which I am told 
exists against our teas is a reality or onlj a 
fancy. The Governor, Lord Loftiis, was over 
here for the opening of the Exhibition, and 
desired me particularly to make an effort to 
open up the trade in his colony. He thinks 
there is a splendid chance for it, but from 
others I have a very contrary opinion. — Mr. 
Sibthorpe'a letter to the Caloutta Sjfndioate, 
dated Melbourne, October 1880. 



Indian Teas in the Australian Market. 



Ths experiment of endeavouring to 
find a market fttr Indian teas in Aus- 
tralia has had very encouraging re- 
aolta. We have before us the report of the 
Calcutta Tea Syndicate's representative in 
Melbourne, from which it appears that 
the prices realised on the trial shipment 
of' 2,259 packages of lld.6891b8. compare 
favourably with the rates ruling in the 
London market. The prices affixed to the 
teas at the time of shipment by a commit- 
tee of Calcutta brokers were the full valua- 
tions according to the latest London ad- 
vices at that time. Caohar Pekoe Souchongs 
valued at 1«. to 1«. Id. per lb. up to 1«. 
6d., sold in Melbourne from U. ^\d. up to 
2s, Oid., the last-named figures having 
been realised on a parcel from the Coom* 
bergram gardens. Broken Pekoe Souchongs, 



valued from l\d, per lb. up to li.'Sd., ^old 
from 1«. \id, up to U. 7d. per lb. Pekoe, 
valued from Is. 2d. to 1#. 6(/., sold from ]«. 
Hid. to 2#. Oid, per lb. Assam Pekoe 
Souchongs, valued from Is. Id. per lb., sold 
up to le. 6^d. per lb. Souchongs, valued 
from lid. to le. Zd., sold up to le. A^dy 
Pekoe, valued from le. 7d., sold up to 2e» 
2id. per lb. Daijeeling Pekoe, valued 
from le. 7d. up to 2e. 6d.f sold up to 28. 
7id. per lb. Indian tea has been steadily 
growing in favour in Australia for some 
years past, and the opening up of a large 
competing market at the antipodes can 
scarcely fail to have a marked influence 
upon the value of the commodity in the 
London market and upon the remunera- 
tiveness of a promising branch of Indian 
industry.— Orocer, 



THE AMERICAN MARKET. 

A NOTE of alarra has been soanded in America by those interested 
in the China trade^ and the burthen of it is, the unsnitability of Indian 
tea to the palate of the American tea-drinker. Well, we can qnite believe 
that our teas will not, in their pure state, at first find favour in America 
and Canada ; and we think that, to be successful in these, to as, new 
markets, we must ** hold a candle to the devit/^ that is to say, we must 
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do what faa^ been doue iu Eng'laud, and is now^ even, so extensively done, 
—we must blend. This, of course^ we cannot do here. But we can 
arrange for it to be done on the spot ; and we can and ought to suggest 
to American wholesale dealers the desirability of adopting this course. 

It should be recognised as a truism that we must not go too violently 
against the preconceived opinions of the trade. Our object should be to 
persuade them, first of all, of the superiority of our brands ; and next, of 
the profit which may result from utilizing them. In this way, the 
introductioti of Indian tea into America and Canada may become of 
sensible account, whereas the forcing of pure Indian tea, on its own 
merits, on our Trans-atlantic brethren, may end in disastrous failure. 
What we have to do is to educate the public taste for our teas ; but that 
cannot be done by giving them all at once that which their palates will 
not approve, — by reason of the circumstance that they have been 
accustomed to a less pure, pungent, and wholesome liquor. The change 
to be effectual can only be gradual, — as indeed it has been in England. 

The Calcutta Syndicate is wisely sending an expert to America to 
ascertain the requirements and conditions of that market. Let him be 
instructed also to point out to wholesale and retail dealers the pecuniary 
advantage which has been found to resul t, in England, from the mixture 
of our pure growths with China. In this way we may obtain support; 
whereas, if we go in for rivalry pure and simple, the c hances are, — the 
American taste not being as yet prepared for us, — we shall go to the 
walL 



Indian Tea in America. 



We publiRh the following letter 
from a gentleman in New York who 
has been giving special attention and 
making enquiries relative to the ques- 
tion of the introduction of Indian tea 
into the American market. He 
writes 2 — 

*' In America all Indian teas are called As- 
■ama, Variout small shipments have been 
made to New York and Boston, bnt hitherto 
the introduction has turned out a failure, in 
consequence of the teas not being the grade 
required for these markets. The flavour of 
Indian tea, as a rule, is too coarse and strong 
for Americans, and as no tea retailers in this 
country make tea a speciality, they do not un« 
derstamd, or ^iU not undertake, the mixing of 
teas, a method so well known and carried out 
in England. In New York, which I am told 
ia a Kuide throughout the United States, tea is 
retailed at a *' grocery'' — a store where, in ad- 
dition to groceries of all kinds, bread, milk, 
fresh Tegetables, wine, beer, liquors, mineral 
waters, wood, and frequently coals, are sold. 
In fact, an American grocery is a combination 
of an English-Italian warehouse — ^tea grocer, 
greengrocer, cheesemonger, and chandler's 
shop, with a dash of butcher and baker thrown 
in. You can easily understand from the fore- 
going why tea retailers do not understand the 
mixiog of tea— it would cost too much time 



and trouble. There was another drawback 
against the success of these tea shipments 
alluded to — the packages were too large. The 
firm of brokers by whom I was given these 
particulars were of opinion that Indian tea 
must eventually become popular in America, 
and the use of it would be considerably haaten- 
ed by consignors, whether from England or 
India direct, sending teas suitable to the Ame- 
rican taste. The consumption of tea in this 
country is already very great and continually 
increasing. The teas mostly -used in the 
United States, and which have the readiest 
sale, are Oolongs, Pekoe, flavoured Congous, 
same as Assam tea, Formosa tea, and Japan 
tea. The latter ia becoming popular, especially 
in Western States, where the water is so 
much impregnated with lime. There are also 
teas from the north of China, fine Pekoe 
Souchong flavour, that are well liked. Should 
any of your aubscribers anticipate making a 
consignment of Indian tea, carry out as far as 
practicable the following auggestions : — Select 
a crop of tea of medium strength, so that it 
can be used without mixing, and the flavour 
similar to the kinds such as I have told yon 
are mostly used here. Have the tea put up in 
boxes or catties, so that dealers willing to try it 
can buy small quantitiea at first by way of ex- 
periment. J*riee^io cost wholesale at from 
60o. to 60c. per lb., say from 2t. to 2«. 6dL iter* 
ling. A shipment of tea can be oonaigned to 
any responsible houae. The consignee voold 
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•imply have to giTe instruotiAna to a good finn 
of tea brokers and they would furnish a report. 
This report can be cabled or written ImcIu 
Tea is admitted to this country free, provided 
it is shipped from the country where it is 
irrown. Should it be transhipped, say from 
England, there is an import duty of 6 cents, 
per lb., equal to about Zd, sterling. — Som$ and 
Coltmuil Mail. 



OvB readers will doubtless like to know, in 
connection with the contemplated shipments 
of tea to America, what sort of price is likely 
to be realised in that market for teas of Indian 
growth. We have lately been favoured with 
the Tiews on this point of a gentleman of 
great experience in New York as a tea agent, 
who knows the market and the American trade 
thoroughly. He assures us that the American 
taste for Japans is yery pronounceil, and that 
the teas of that countrr have obtained a firm 
hold in America. Ihe 34.000.0001 bs. of Japan 
tea used in America consist almost entirely of 
artificially fftced greens. Besides these, other 
I6,000,0001bt. of China green tea are used. 



With these, he thinks competition would be 
Tery difficult. Of Oongou or black teas only 
some 4,000,000lb8. are consumed. It is 
howcTer as against teas of the Oolong class 
of which some 16,000,000lbs. are annually 
drunk in America, that Indian teas would find 
it easiest to compete. Oolong is a roughly 
made tea with an unassorted appearance of a 
light greenish colour. It is briskly fired and 
has a taking scent when crushed in the hand, 
in liquor, it draws a light coloured water and' 
is pleasant to drink. Indian " Namnna" 
teas approach Oolong more nearly than other 
sorts of Indian growth ; but as prepared for 
the home market they are not sufficiently 
fired to please the American taste. It would 
therefore, the authority in question thinks, be 
better to fire them somewhat more when 
intended for the American market. 

Americans do not object to teas oontainiog 
about 1 5 per cent, of dust, and it is therefore un- 
necessary to clean them so completely as is done 
for the London market. If carefully made an all 
round price of about 1«. 3d, per lb. may confi* 
dently be expected for teas of this olass.— i^uf. 



Tea in America. 



Trb following is an extract from a letter from 
one of the leading tea brokers in New York : — 

'* In giving you such Information as I 
possess relative to Indian teas in this country, 
1 would say that of late there have been 
many efforts made to increase its consumption, 
and I believe these efforts have been to a 
certain limited extent successful. I say 
"successful" and yet '* limited," because with 
the present taste of the American public, 
there would appear small hope of the distri- 
bution of the ordinary Indian black tea, say. 
Congou, Souchong, and Pekoe, ever being 
other than limited, its use probably being 
confined to mixing with low grade black China 
teas. 

In taking up your questions as asked— 1st, 
as to the best kind of teas to send, of course, 
this is the all-important question, and perhaps 
the answer that will convey the best idea to 
you will be to give you approximately onr 
consumption of each kind. 
Japsn Mtiinated ronghlj at 34,000,000 

Oreea „ „ „ 16,000,000 

SormoM Oolong „ t> >f 10,000,000 

Amor ft Fooohov 

Ooloag „ „ „ 6,0^0.0000 

Coogoa „ „ „ 4,000,000 

Now your Indian tea approximates most 
closely to Congou which has the smallest 
consumption of anything, and is indeed 
almost confined in its use to two or three of 
our large Eastern cities. Tou will note that 
Japan supplies about half our wants ; it is 
ths tea of the country, completely eclipsing 
Green, although in itself it is really nothing 
more nor less than a green tea. People have 
got the idea that it is unooloured, I suppose ; 
at ^ all events, it is taken in all sections, and 
it iooreasiiig in popularity* Now the sugges- 



tion I haye to make is this : The Japanese 
haye endeavoured to manufacture a Oongou 
that shall compete in the English market with 
China tea, and failed badly enough ; but the 
tea they produced certainly approximated in 
many of its characteristics to an Indian tea- 
lighter and thinner in cup, but of similar 
character. Now, why should not Indian 
planters manufacture a tea that should com- 
pete favourably with Japan in this market ? 
There must be similar properties in the lenf, 
and I would suggest that tne experiment ia 
worth trying. From the figures I send you 
to-day you will see we are heayily over- 
stocked, but that need alarm no one; the 
surplus is all low grade leaf ; choice is readily 
saleable at fair prices, so the time is by no 
means a bad one for trying it with ehoici teas. 
I may send yon a sample of Japan to be 
matched, worth 46 cents ; it will be necessary 
to bear in mind the necessity for a light 
coloured liquor, eyen at the expense of 
•* body " As to the size of breaks, it might 
be well to begin with about 25 to 60 half- 
chests; if successful, these might be in- 
creased 150 to 200 half-chests. The paoksffes 
should resemble the usual American order 
package weighing about 70 to 75lbs. gross, tare 
15 to ITlbs., papered, matted, and rattaned : 
the expense will be refunded by extra price, 
but great care should be taken that they run 
of even weights, to saye loss in taring. 

Broken and dusty teas are objected to; 
5 to 7 per cent, of dust, however, would not 
be objectionable. As to bUek teae^ Formosaa 
are the most popular ; could you not imitate 
them closely ? I am not well posted in their 
manufacture ; but it would be easy to get at 
the method. I belieye the leaf doea not 
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undergo the pressure and consequent lost of 
moisture (? tannin) that Congous do. Avoid 
thin teas for these, a good pungent liquor is 
necessary. In case of tea transhipped at 
Lopdon from Calcutta to New York, if they 
Are declared in the consular certificate to be 
for consumption in the United States, no duty 
is chargeable ; if, however, they are offered in 
the London market and afterwards forwarded 
to New Yorker they become liable to the ad. 
▼ah 10 per cent. 

For statistics, I enclose copy of printed 
market report, published to-day, with figures 
to Ist instant. 

The demand now running on higher cost 
teas (except) Congous, which are almost 
without inquiry, would appear to favour a 
trial of such grades ; there is little hope of 
your being able to compete with the Japans and 
Oolongs selling at 18 cents to 20 cents {9d. to 
lOd,) For a small quantity of choicest early 
Japan, I could pay to-day 48 cents to 60 cents 
(2#. to 2*. Irf.)— a'.fancy tea." 

It is a fact worthy of the attention of 
Indian tea growers that 18 years ago the teas 
of Japan were scarcely known in the Ameri- 
can iparket, and now the Consumption of 
them amounts to upwards of d4,000,0001b8. 
annually. As Indian tea is intrinsically 
superior to Japan produce, the future of 
Indian tea in America ought to be undoubted, 
seeing that our cousins are cute enough to 
know a genuine article when they see it.— 
Some and Colonial Mail, 



CONSXTXPTTON OF TSA IN AmBBIGA. 

Now that it is in contemplation to try to 
open up trade in Indian tea with America, it 
may be of interest to our readers to learn that 
during the year ending 31st December 1880, 
tile number of packages of tea distributed in 
America was 232,647. The figures showing its 
deliveries of tea in the United States for the 
past twelve months are as under : — 

Graens. Jspuns. Oolongs. Con^at. Total. 
19M1,000 36,B49,U00 14.079,000 4/>11.000 71,206,000 

In 1879 the flgarss were m under :— 

17,818,000 83,380,000 19,331,000 4.167,000 14,184.000 

There has thus been a falling-off in the 
oonsumption of tea in America on the whole, 
although the trade in Japan shows an in« 
crease of 2.569,0001 bs On the 22nd December 
A sale of 877 half-chests of Foochow tea took 



S 1 to 2 81 a lb. 
1 7tol si 
1 8 to 1 St 



place, of the ** Cheong Kee" class, for which 

the following prices were obtained : 

191 Finen 60 to 65 o. eqasl 

819 Extra fine 38 to 41 „ 

891 Fine 28 to 28i „ 

176 Follj good 8« to 85 „ 1 to 1 0| 

877 Avenige 85| o. „ 15 

The demand is noticeably for the better 
grades in all kinds. — Ibid, 

CoMPBTItlOV FOBTHB AmillOAV TbA TbiDB. 

Thb Japiinese tea merchants are endeavour^ 
ing to secure the American market for their 
tea. We read in the Overland China Mail 
tliat a number of Kobe meroliants have 
formed a Company for the export of tea to 
Uie United States, and to despatch agents 
there to oanj on an eitensive business in thai 
oonntry. The qaesfion of combinations to 
defeat the object of all sales by auction is 
attracting the serious attention of auctioneers 
and the public generally in Tokohama. — 
CejfUm Obierver, 



Statb of thb Ahbbi oav Mabbbts. V 
" Thb market is said to be panic-struck— 
cause not mentioned, but large quantities 
of teas are being pressed for sale at ruinous 
prices ; for example a liirge parcel of tea 
shipped from here by the " City of Prking" 
in September, the cost of which, laid dowit 
at New Tork, was 29 cents, per fl>., is 
valued now at only 16 cents, and not even sold 
at thnt. This untoward condition of affairs 
should oonvey a lesson to the * direct shipping* 
enthusiasts, which they will do well to take 
to heiirt, and profit by accordingly. Let us 
take a month's business in tens by way of ex- 
ample. In the month of August last were 
bought about 10,000,0001bs., at such prices 
as show a present loss in the New York 
market of about 10 eents. per ib. all 
round, or, in other words, a single month's 
transflcrions stand, according to the very 
latest telegraphic advices, to lose a million 
dollars. This ugly fact should operate as a 
caution and a warning to- those furthering 
* direct shipment' projects. Are Japanese 
bankers and mercliants prepared to face such 
losses as these in hard cash ? Not in paper, 
be it remembered. Foreign capitalists hnve 
to face the situation and to drop their dollars 
witli the best grace they may.*' — Japam 
Herald. 



Report on the Canadian Tea Market— a New Market for 

Indian Tea. 



Sib, — The tea planters of India are 
sufficiently alire to the necessity of opening 
up fresh markets for the produce of their 
gardens, but the persistence with wliich 
they adiiere to the original metliod of mak- 
ing up all their tea on the model of China 
black teas, would almost leave it to be 
inferred that either they are wanting in 



enterprise to push their teas beyond the 
English market, or they know nothing of 
the state of the tea trade in the other great 
markets of the world. 

Surely if it were known in India that of 
the sixty-three million pounds of tea im(H>rted 
into Canada in the first seven months of the 
current year, only about one- tenth was black 
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tea, and tiiat the other nine-tenths consifted 
of Chinese green tea and natural leaf JapMn 
tea, the planters would make some effort to 
adapt at least a portion of their output to 
this market, and to enter into competition 
for the supply of the United States,— the 
greatest tea consuming country in the world, 
and equally with Canada, a green-tea drink- 
ing country. A certain measure of satis- 
factory, and presumably permanent, trade in 
Indian teas has been created with England, 
but the demand is almost limited to Pekoes 
and the finer class of Pekoe Souchongs 
suitable for flavoring up Chinese Con- 
gous, which have }had their Pekoe leaf 
carefully sorted out for Chinese home 
consumption ; but the grades of Indian teas 
below these qualities give no promise of 
growing into favor in England, while the 
▼ery fine quality of the green teas manufiso- 
tured in Upper India for the Central Asian 
trade, lead me to infer that the Indian leuf 
is especially adapted to the preparation of 
green tea*, which even in the lower grades 
would command satisfactory prices on this 
side the Atlantic. 

I have placed myself in personal communi- 
cation With several of my acquaintances 
among the planters of Upper India on this 
subject, and having estMbliiUed an Agency 
in Montreal, have every facility for plncing 
suitable Indian teas upon the Canadian 
market, and I hope to pave the way to a 
considerable development of the Indian tea 
trade in tliis direction ; being perfectly 
aatisfied that if the Indian planter will give 
practical effect to my suggestion, there is an 
ample market for the whole Indian output 
on this side the Atlantic. 

In the Canadian customs returns Japan 
and green teas are grouped together, so that 
it is impossible to determine the exact 
proportion of each ; but from my knowledge 
of the trade, I should say that the Japan 
teas constitute considerably more than half 
our total imports. 

These Japan teas owe little to appearance : 
they have apparently been subjected but to 
little firing, and the leaf, which is in various 
shades of dull olive green, is not rolled up 
compactly, but just folded once upon itself 



as if sun-dried. The mode of preparation 
could probably be ascertained through the 
agenoj of our consuls, but the subject is of 
sufficient interest to Indian planters to 
warrant the deputation of a competent man 
to familiarise himself with the method of 
preparation. 

Some few years since Japan shewed suffici- 
ent enterprise to make up a lot of Pekoe for 
this market in imitation of Indian Pekoes. 
These teas look well, are fully up to the 
standard for strength, but they are over- 
fired, and want the aroma of the Assam 
Pekoe I and failing to oomroaud good prices, 
are no more imported. This is an instructive 
lesson ; the same tea which, fired and got up 
as a Pekoe, scarcely saleable at sixteen pence 
in this market, is worth two shillings pre- 
pared as uaiural leaf^ or basket flred. 

The one lesson which I wish to convey 
to the Indian planter is, that here is a market 
large enough to absorb the whole Indian 
output, biit that if India thinks teriouslj of 
competing for a share of the trade, she must 
adapt her teas to the market. 

The Canadian deniand for Indian Pekoes 
and Pekoe Souchongs is limited by the con- 
sumption of Congous ; the trade at present 
is small, but ruling prices are approximately 
ten per cent better than in England, and 
the trade is susceptible of some development. 

Tae following are the current prices of 
teas in Montreal : — 

Japans ... 1 to 2 2^ English money. 

Young Hyson... 1 4 „ 2 8 j 
c-luupowders ... 1 4 „ 8 >Thebulk of bu- 
Imperials ... I 4 „ 2 8 | siness done is 
Congous ... I 1 „ 2 U J in the medium 

Indian Pekoe ... 2 „ 2 6 grades. 
Pekoe Sou- 
chongs ... I 3 „ I 9 
Upper Indian 
Souchongs ... I 8 „ 1 6 

These prices include the duty paid, ten 
per cent, ad valorem, with an additional 
penny per lb. ou black, and li per pound on 
green teas. 

I am, yours faithfully, 

C. F. Ambry. 
Tea Agency f 487, St. Paul Street, Montreal, 
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Brick Tea. 
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I AM in A poRition to ^ire information 
nnent the mfiking of brick tea, as at one 
time I went in largely for the manafactare 
of it. 

I bad tbe recipe from a Tbibetan, and 
the t^ I made was Raid to be Tery good 
by ihe Lapobas and Bhootiafi wbo tasted 
it. — in fact as ?ood as tbe brick tea from 
China, of wbicb I believe tbe Grand 
Llnroa of Thibet bas tbe monopoly. I 
mast own I never had the plnck to tasto it 
myself. 

The mannfacinre of this tea would be 
Tpry profitable if it were not for some 
difficnlty about tbe sale of it, — occasioned, 
I fancy, by tbe said monopoly of tbe 
Grand Llama. The bricks fetch about 
Ks. 4 a piece, and cost scarcely any thins: to 
make ; but tbe trouble is in tbe selling. 
They cannot be sold wholesale, and even 
Bold retail they have to be smuggled 
through some influential Llama or Mnndle, 
who sells them for you under the pretencQ 
of their having come from Ohina, &c., and 
of course expects a commission almost 
as large as a Calcutta broker would. 

The following is the process, and I have 
explained the apparatus separately : — 

Igt. — It must be understood, brick tea 
]s not made from the young leaves like 
ours, but froiti the old ones cut off in the 
prnning in the cold weather. 

Thpse leaves, stripped off the branches 
that have been pruned off, are boiled in a 
large cauldron in water passed through 
ARhes, (keranee ka panee) until the water 
IS nearly evaporated, and the leaves are 
in a glutinous state, which takes about an 
bonr and a half. 

2nd. — On being taken out of the cauld- 
ron they are beaten with a large wooden 
mallet, in a box made snfiiciently strong 
for the purpose, until they are in a pulpy 
state. 

3rd. — They are hammered into the 
mould with the mallet, and a little congee 
water from boiled rice, or starch, is mixed 
with them to help them to cake. Of course 
the leaves should be slightly above the 
mould when it is full, as the pressure put 
upon it soon brings the brick down to its 
proper size. 

4th. — They are put into the press, and 
kept there for 24 hours. Of course the 
press is managed in such a way that any 
number of bricks can be put in at the 
same time, and those that are ready can 
be taken out without interfering with the 
rest. 



bth. — On taking the bncks out of the 
press, they should not be taken out of the 
moulds at once, but left for 12 hours or 
so ; and on being taken oat they should be 
placed in a rack over a slow fire that they 
tnkj thoroughly dryi-^Xhin Is tery im- 
portant, or they will get mooldy. 

^th. — They should then be stacked in a 
dry place, such as tbe loft of a drying go- 
down, and should be occasionally looked to, 
and wiped, if any signs of mildew are 
observable on them. 

This is tbe whole process^of manufac- 
ture. The apparatus required is — 

\Bt. — The ci^uldron, — a copper "dek- 
chee." The largest procurable is tbe best. 

2n<f.— A stoutly made box and mallet 

3r(i. — Tbe moulds, 15 inches long by 9 
inches broad, by 6 inches deep. These 
should be dove-tailed wi<;h a pin to go 
through tbe corners,* so that they can be 
opened out and put together again with- 
out injury to them or their contents. 

4M. — The Press. The best kind to uf^e 
is a beam about 20 feet long, fixed at one 
end on an axle, and weighted at the other 
end. Any amount of pressure can be pat 
on by this means, and it is preferable to a 
screw, as it is a continual pressure. 

J. P. B. 



^•fi 



PRODtrCTION OF BbIOK ^BA 19 HaVKOW. 

Thb Commissioner of Customs at 
Hankow reports that the importance of 
the brick tea trade is rapidly increasing, 
and the demand becoming greater than 
the supply. The employment of steam 
machinery for pressing the bricks has 
proved in every way a great success, the 
steam-pressed brick being much better 
finished than that produced by hand, and 
more compact and firm, withstanfling the 
difficulties of transit better, and ultimately 
arriving at its destinatioo in Siberia little, 
if any, the worse for its journey. With 
the old method, the bricks, from insnfficient 
pressing power, were liable to chip and 
crumble at the edges ; and as great stress 
is laid on tbe perfect appearance of the 
brick by the Siberians, it can be easily 
understood that a hard, sharply defined 
bnck would at once obtain the preference. 
With both methods of manufacturing 
brick tea there is a drawback, and a 
serious one — the damping of the dust by 
steam, which robs it of all its fragrance. 
To remedy this defect a firm bas imported 
an hydraulic press, which turns ont small 
corrngated-shaped cakes, weighing a 
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(jnftrter of a poand each, retaining the 
vnrigtnal aroma in all its fresbn^s. There 
baft not, says the Commissioner, been 
sufficient time yet to ascertain whether 
the compressed tea will prove a saocesa 
pr pot, but samples sent to Siberia have 
been favourably reported on ; and as the 
improvement of tlie ordinary brick was 
so quickly recognised, it is expected that 
ahniiar popolarity will atteitd the latest 
experiments. The two kinds will probably 
ran side by side in friendly oompetitibn, 
as the brick will keep its own position 
for use amonsf the masses, and thd 
compressed tea will become popular 
amongst the better classes, and it really 
fine dust be emplojed in its manufacture it 
may, from its portableiiess and cheapnesS| 
irenerally take the place of ihe leaf tea at 
present annually sent overland from Shansi. 
The following is the method of producing 
the brick tea. There are at present six 
manufactories in Hankow, in three of 
which boilers Hre used either for steaming 
the tea, or both for that purpose and 
furnishing power for pressing. The dust 
frnm which brick tea is made comes 
principally from Ningchow in Kiangpi, 
and Tsung*yang and Tang.lout'ung in 
Bnpeh, and varies both in fineness and 
cost, according as it belongs to the first, 
second^ or third crop. From four to tea 
tai»ls is the average eost The first 
operation is to sift the dust and reject all 
the sand and rubbish contained in it, 
Hsually amounting to about five per cent. 
It is then placed in a winnowing machine 
having three different sized sieves, with 
troughs corresponding, and passed into 
baskets. The residue which is too coarse 
to pass any of the sieves is taken out and 
trodden until it is reduced to the proper 
consistency, when it is placed in iron pans 
over a charcoal fire until it is sufficiently 
brittle when it is again taken to be 
winnowed, and this operation is repeated 
until it has all been sifted to the requisite 
degree of fineness. Three sizes are 
produced, the coarser ones being employed 
to ooastitute the brick, while the finest 
dost is only used as a facing. The dust 
having been properly sifted, the next step 
is to prepare it for pressing, , and this is 
done by ez|>osing it to the action of steam 
'for three minutes, and it is this steaming 
that robs brick tea of its scent and 
flavour, and for which a remedy is eagerly 
•ought The old-fashioned apparatus of 
native design consists of six iron boilers 
heated by charcoal, and having spaces 
over, which are fitted with rattan covers. 
Whe^the dust is to be steamedi it is 



spread out on a sheet of eotton cloth 
Iplaoed over the boiler and covered up i 
but with the improved European apparatuii 
the dust is simply put into iron boxes 
and the steam then passed through them. 
After having been sufficiently steamed to 
make it adhesive, the dust is put into a 
strong wooden mould, on the moveable 
cover of which the trade mark of the 
" hong" or firm is engraved, (so as to 
leave the oorresnonding impression on the 
brick) and firmly wedged down. It id 
then pressed and placed on one side for 
two or three hours to cool. Each brick 
should weigh one catty, and all tboso 
that do not come up to the proper standard 
of weight, or are defective in any ^ay, 
are rejected and re-made. For this 
|)urpose they are taken to a rotatory milf| 
constructed of two heavy circular stonen, 
moved by a horizontal wooden bar, and 
working in a channel where the condemned 
bricks are thrown, and crushed as the 
wheels pass over them. Having again 
become dust, the operation already des« 
eribed is, in all its details, repeated. Tiie 
hand press turns out sixty baskets a day, 
with 25 per cent, failure bricks, while the 
steam press produces eighty baskets a 
day, with only 5 per cent, of bad worky 
and the saving, by the employment of 
the improved machinery, amounts to one 
tael a basket, or, according to the above 
stated out-turn, eighty taels a day, or 
about £20 sterling. The bricks found 
to be correct in weight and free from 
defects aro stored in the drying-room for 
a week, when they are carefully wrapped 
separately in paper, and packed in bamboo 
baskets containing sixty-four bricks each. 
Green brick tea is made in the same 
manner, but of leaf, not dust, and the 
bricks are larger, weighing two pounds 
and a half each, thirty-six going to a 
basket when packed for export. During 
the past year only two factories in the 
interior, at Tsung-yang and Yang-lout 'ung, 
were kept workiuji;, and it is expected 
that in a short time the whole trade 
will be transferred to Hankow to the 
benefit of its position as a commercial 
centre, and to the general interest of 
those connected with it. In addition to 
brick tea proper^ there is also another 
kind of tea called " medicine tea," which 
is composed of coarse leaf and stalks, 
mixed with various kinds of medicinal 
herbs, and packed in bundles weighing 
sixty-four catties. It is valued at five taels 
per picul, and in the event of the cost of 
transhipment to Central Asia vid Tientsin, 
instead of .as hitherto from Shansi, 
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pro?ii]g; sufficiently low, it ia expected 
that tbe trade will receive increased 
attention. 

Owinf^ to tbe inimente quantities of 
brick tea now arriving at Tientsin for 
transport overland, it is both more difficalt 
and more expensive to obtain sufficient 
camels than it was a year ago, and it is 
anticipated that tbe sea and river route vid 
Tientsin and tbe Amoor will soon be 
substituted as a necessary consequence of 
tbe growing magnitude of tbe trade.— TAe 
JPlanier's Oazeite. 



into a receiver below the box in whieh the 
leaves are pressed; then take the sapless 
leaves from the box and mix them in the juice, 
till it is all absorbed by or fixed on them ; the 
leaves thus smeared with the juice would then 
be fermented or allowed to colour, dried in 
the usual manner, and afterwards be put into 
marketable shape by hydraulic pressure. 



COMPRBSSBD TrA. 

CoMPRBnvD tea might be made in this way : 
— Fill a box, %ith a perforated bottom, with 
properly withered good tea leaTes, and force 
the sap out of them by hydraulic pressure, 



A FntLD fOB Bbiok Tba fob Thibit mom. 

DABJBBLnre. 

A GOOD field for Daijeeling tea will be 
found to exist in an active competition with 
China for the supply of Thibet. At present 
China brick tea is mainly imported over the 
northern boundaries of Thibet, and fetehes 
a high price. The distance, however, by the 
Daijeeling-Thibet road is not only leiSi but 
the road easier. 



Creamy Indian Tea: 



An Inquiry as to thb cause op Changs of Colour in Liquid Tea. 



A LITTLB controversy has lately arisen 
with respect to tbe *' wholesomenass or 
otherwise" of the gummy, gaseous-looking 
coat of film that settles and floats on the 
top of Indian ten. When scalded and in- 
fused in the oup before tasting or drinking 
it b hardly discernible ; but as soon as 
the liquor oools tbe opaque coating begins 
to form, and some parties affect to be 
greatly concerned as to what the results 
might be to themselves and others if an 
authoritative opinion were to be pronounced 
UDoo the matter in dispute. Happily, the 
whole question is involved in doubt as to 
whether the gnmminess detected in the 
liquor of Indian teas is a recommendation 
or not, some experienced tasters and valu- 
ers declaring in favour of teas which 
possess that peculiarity while other equally 
good judges regard the creaming of the 
surface of tea when not hot as a proof 
that tbe article is not pure. In this 
pleasant dilemma nobody s tender sus- 
ceptibilities can possibly be hurt, as no- 
thing definite is known of what are the true 
and undoubted characteristics of whole- 
some Indian tea, and no one's pocket or 
reputation is likely to suffer pending the 
settlement of so important an inquiry. 
It is, however, worthy of observation that 
the discovery, though not of very recent 
date, has only just eXcited a more than 
nsufld degree of curiosity, and to those 
who have not particnlarly noticed this 
new phenomenon of the tea-pot, we will 
briefly describe its appearance. 

Those of our readers who will test the 
truth of the statement for themselves, 
that there is a slight gummy or oily sub* 



stance contained in Indian teas, especially 
of the better class, will observe, on liquor- 
ing them, that, as the solution is allowed 
to cool, it forms a thin layer of dull whiW- 
brownish matter, more dense than the 
liquor itself, at the top of tbe cup or 
saucer, and changes to a darker colour the 
longer it is left to stand. Reverse the 
process from cold to heat, and the creami- 
ness, so-called (which, by the way, it must 
be understood, has been produced bv no- 
thing in the shape of sugar or milk being 
added to the liquor), will gradually dis- 
appear as it melts into the hotter liquid 
in which it was first placed. This con- 
version from one state to another proves 
that a kind of vegetable gum exists in the 
tea, which is soluble exactly in proportion 
to the amount of beat applied to or kept 
in tbe infusion. This, so far, is an ascer* 
tainable fact ; the rest, which follows la 
the absence of better and more conclusive 
information, is mere conjecture, and must 
remain so until experts in tea-tasUng finally 
agree which of tbe two kinds of liquors— 
the thick and gummy, or the clear and 
colourless — are the best for human con- 
sumption. The chief and, at present, only 
lucid explanation of this difference b^ 
tween one class of Indian teas and another 
ia that the method employed in ''curing" 
teas varies greatly in the two countries-^ 
India and China. In the former place the 
teas are only partially *' fired," the young 
leaves, so full of moisture, not being neatsd 
above a certain temperature, thus leaving 
in them minute damp particles, whidi 
contain traces of gum or some unknown 
vegetable. AVitU tbe Chinese the plan b 
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to barn or dry the teas as mach as possible 
without positively injuring them, so as to 
deprive them of every trace of limpness, 
and render them crisp, brittle, and almost 
cindery. According to this description the 
two stages of preparation in one country 
and the other differ rather widely and are 
quite sufficient to account for the cloudi« 
neat in Indian teas and the brightness in 
those of China growth. 

Having compared the two systems thus 
far, and shown that the different liqoorings 
of tea are the result of opposite modes of 
treatment in drying the freshly plucked 
leaves, the question naturally arises, which 
is the best and most proper method of pre- 
paration, and that most conducive to the 
health aud comfort of the consumer P 
People often complain of headache, in« 
digestion, lassitude, &e,, and from what 
we know and have been taught to believe 
of tea, it would be somewhat of a libel 
to charge that favourite, soothing beverage 
with causing any of the above "ills that 
flesh is heir to" ; and yet, when we bear 
of teas differing so much from each other 
in colour, quality, and taste, and are con- 
Tinced that all kinds, or both Indian and 
China grades, cannot be equally good, 
refreshing, and beneficial, we are inclined 
to think tliiit "something most be wrong 
somewhere." In the absence of trustworthy 
experiments undertaken for the special 
purpose of determining which is the tea 
par excellenee^ChinsL or India — we are 
loth to give an opinion on either side, 
though some persons of influence in the 
trade would decide the question entirely 
apart from its merits as regards the tea 
itself, and would pronounce off hand in 
favour of the country which had prepared 
tea for the longest period in history. This 
we are well aware is China, whose people 
liegan *^ making tea" about two thousand 
years ago, and certainly ought to know 
** how to do it" by this time. If not, they 
mnst be looked upon as a set of block* 
heads or wilful cheats ; and it is because we 
do not think that they are either, that we 
hesitate to utter a word against them, 
presuming that everyone is commendable 
and honest until they are proved beyond 
all doabt to be the contrary. — The Grocer* 



nical point. Our own idea is that, as by 
the admission of the writer of the article 
the appearance in question is noticed in 
teas " especially of the better class," that 
it is simply a proof that such teas possess 
more quality than those which do not cream 
over. The theory that the peculiarity in 
question is due to a defect in the method of 
curing, and that the teas of India which 
have the cloudiness referred to are only 
partially fired, while those of China are 
bright owing to their being properly fired, 
cannot be accepted as an adequate explana- 
tion unless we allow that the trade and the 
brokers do not understand the merits of 
tea. It was well known that teas which 
cloud when cold are invariably those of a 
high character, such as the D. F. B. in a 
triangle teas from Darjeeling, which have 
lately been keenly competed for, realising 
extreme rates. 

If China teas seldom or never have the 
peculiarity above noted, the explanation is 
not far to seek. China never sends as her 
best teas. 

With regard to the assertion that the 
writer hesitates to look upon the Chinese 
as ** blockheads or wilfal cheats" until they 
are proved to be so, we would only 
refer him to the repeated and continuous 
attempt on the part of some Chinese tea 
men to palm off on the Western Barbarian 
stuff which could not, even by courtesy, 
be called tea, but which is certainly remark- 
able for the absence of that creamy appear* 
ance which the writer seems to object to. 
— ^ome <^ Colonial Mail, 



OUB contemporary the Orocer discusses 
the question whether the thickness of the 
cold infusion of pure Indian teas and the 
gummy gaseous-looking film which settles 
aud floats on the top of the cup is whole- 
some or not. We invite our Indian readers 

to faToar as with their views on this tech< 



HAvnra read your remarks under the 
head of *' 'Creamy' Indian Teas," the ten- 
dency of which appears to me to hint at 
a defect in manufacture as the caufe of the 
** creaminess" in our Indian teas, I should 
like, with yonr permistion, to offer a few 
remarks on the subject as an old tea-maker 
in India. 

You remark truly enongh that the 
•'creamy," "gummy," or "oily" substance 
IS observable in Indian teas, " especially of 
the better dass." It is, in fact, a sure sign 
of the superior quality of the tea, and is not 
to be found in the lower grades of Indian 
teas any more than in the common China 
teas. If you would observe the result of 
letting a good China Pekoe cool, if it were 
a high-class tea, joa would find a slight 
creamy film over it. 

It is well known in the trade that a tea 
which gets cloudy on cooling is worth more 
thin a thin tea which will not do so. China 
does not send us her fine teas, and I suspect 
that some of thoie she thinks good enongU 
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for barbnrians hnve already done seryice ia 
in the liMid of tli«ir growth 

An Indiah FiakNTXB. 

^'^Some St; Colonial Mail, 



At the present time, when there is snch 
B remarkable outburst of private and per^ 
flonal energy in the endeavour to popa« 
larise the ase of Indian tea among the 
English people, it is worth while to 
notioe an ncoasation made against the 
Indian leaf. It is asserted that a "gummj, 
gaseons-looking coat of film" settles and 
floats on the top of an infusion of Indian 
tea, most visible when the liouor cools. 
Those whose prejudice is easily alarmed 
profess apprehension of the wholesome* 
tiess of this appearance, although a good 
many professional tanters declare in favour 
of the quality of the teas which produce it) 
and value them at the best rates. When 
H solution of Indian tea is allowed to 
become absolutely cold, "a thin layer of 
dull, whity-brownish matter, more dense 
than the liquor itself," is formed at the top 
t>f the vessel, and changes to a darker 
coloar the longer it is left to stand. It 
disappears on the re-application of heat^ 
Hence it is supposed to be a vegetable 
gum existing in the tea. Experts in China 
tea aver that this fault in Indian tea is 
due to the method of curing the leaf. In 
India, it is alleged, teas are only partially 
*' fired " The young leaves, full of mois* 
ture, not being heated above a certain 
temperature, are left with minute particles 
which contain the offending gum. The 
China tea, on the other hand, is dried as 
iimch as possible without positively injur- 
ing the leaf, and every trace of limpness 
is removed, leaving the leaf crisp and 
brittle. As the *' cloudiness, to which 
reference is made, unquestionably hinders 
the popular use of Indian tea, the matter 
is well worth attention on the part of 
growers and curers." — Times of India, 

Wx planters are very glad that this 
subject is brought before the public ; this 
gumminess is a point on which Indian tea 
ought to be congratulated, and particularly 
sought after by the brokers who, if they 
find that our teas are thin in the cup, 
give as less price. It merely shows that 
the Indian tree (this is mostly to be seen 
in Hybrid tea) is of a richer nature than 
the China plant, and has nothing to do 
with the caring ; or perhaps the Chinese 
have had the first drink. If the writer 
had understood a little chemistry, he 
would have written better on the subject, 
and in praiM instead of depreciatiuu< • Tea^ 



if the fermentation is continued long 
enough, will become sour, oi* vinegar : this 
shows the peculiar vitality of the plants 
vinegar comes from alcohol onltf^ alcohol 
comes from grape sugar, and gr>ipd sugar 
from gum or starch. The Chinese destroy 
this gum by over- fermentation, and par- 
ticularly when they carry the leaf for two 
or three days in a bag before they sell it. 
Even China tea leaf has this gum, but ill 
a smaller proportion than the Indian leaf; 
either it is the nature of the soil or the 
climate that gives it. The Java planter, 
in his hand-book, particularly gives mstruo- 
tion to choose sweet soil, therefore this 
must be the soil which will introduce gum 
into the plant ; and the Java planter takes 
his instruction from the Chinese, so what 
will the experts now have to say on the 
subject *'merely to proclaim their own 
ignorance." " The young leaves full of 
moisture not being heated above a certain 
temperature, are left with minute particles 
which contain the offending gum ; high 
temperature will not destroy gum ; a Urge 
quantity of beautiful hard dry glne (animal 
gum) comes from China, which must 
tvidentlv have been dried at great heat to 
remain m such large pieces and not affected 
by the damp air of India : so here is China 
gum not destroyed by heat. Indian tea 
is, I believe, dried at a higher temperature 
than China tea. To dry in It honr^ 
requires a temperature of 220^: this is over 
the heat of boiling water. Some planters 
dry quicker, therefore the heat is greater 
(perhaps 250^) in 40 minutes : this is called 
high fired tea. No China tea comes under 
this denomination,*— showing the converse 
of what is sought to be proved. No tea 
is as a rule packed in India unless it is 
crisp and will lureak readily between the 
finger and thumb. Our teas are spoilt by 
the system of bulking in England, bat 
the experts in China tea have not found 
that this system of bulking adds this gam 
to the leaf : a very curious fact. 

I must refer the writer of this article te 
Tunck, who has a cartoon on the manner 
of making new Port Wine into old. The 
gent requires a "holder and a thinner wine" 
and the waiter very simply carries the 
decanter of good rich Port Wine to the 
pump : hence a good result. I am afraid 
much of the China tea has been infused 
(the lightest manner of speaking of ii) 
before it reaches England. 



Thbrk is some eorrespondenee going oa 
at present about the gummy (?) appearanoe 
of ftume ludiau teas wheu allowed to ooolf-** 
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pome people beanji^ und^ the impfessioa 
that the peoalUritj is in the leaf, and eome 
that it Qomes from the soil. 

The troth in that it ia simply the efTeot 
of oYer-fermentation, as I have often 
proYed for ihyself ; and the way to test it 
in a warm state is to eompare the liquor 
in a fiflaas with that of an under fermented 
tea, when the former will have a dull and 
tlie Utter a bright elear appearance. 

The ever^fermented liquor will beeome 
qnite opaque if allowed to cool. 

The cause of the discoloration, I think, 
is the presence of saccharine matter, 

Liquorsof burnt teas have the appearance 
ai iheiop n( an oily substance, which is 
the essential oil I believe, but it is quite 



different from the thick appearance of the 
overvfermented liqvor, whidi is if^oughoui, 

Thb cause of some samples of Assam and 
Cachsr tea, after the liquors are first 
poured out, being ef a bright color ; ba^ 
the same liquor if allowed to. get quite 
oold, having aa appearance as if a muddy 
creamy liquor had been added, which 
become^ bright sgain if heated, is owing to 
difference in fermentation. 

The *'muddy creamy color" is seen in 
''malty tens" or teas that have been 
allotoid to ferment, while those liquors 
which remain clear when cold, come froni 
fine *' pungent" teas, i e., those in wbicl| 
the formentation has been driven off. 



Comparison of Tea Yield in India, 



Ik working out the yield per acre of the 
tea plantations noted in the statement of 
Outturn, &o., published in your issue of 
20th Julv, I have been surprised to find 
the results so nearly similar in each 
locality. 

The highest yield per acre in 1876 for 
Darjeeling was 2701bs., Assam 333lb8., 
Cachar SSOlbs., Kangra Valley 246lb8. 

The plantations from which these resnlta 
have been obtained are, I suspect, those 
in which there is least land lately brought 
under tea, and that the column "Acreage 
under Cultivation," represents pretty 
aeennitely in their case, the land giving a 
fair yield of leaf all over. 

Taking as a base for calculation 
the distance of *the bushes apart to be 
thst usually adopted in the district in 
which I reside, viz., 4 fl. X 3 ft., this will 
giYC Darjeeling l*18oz., Assam l'46oz., 
Cachar 1'44oZm Kangra Valley I'OSoz. tea 
per bush per year — a very small quantity, 
ft appears to me, if as I opine these planta- 
tions have been carefully tended during 
the past ten yeau. 

Let me now give you a description of 
iny plantation, and the results I have 
obtained under very adverse ciroam« 
itanoes. 

Fiist, in my ignorance of everjrthing 
eonneoted with the business I was about to 
undertake, I bought, in 1875, some 40 
acres of gravel hills, on a portion of which 
there were 26*832 bunhes of 1867; and 
10,284 of 1872 and 2,262 of 1873, which 
had yielded SSOlbs. tea to the former 
owner in 1874. 

As I commenced operations in February 
1875, the season for winter cultivation by 



hoeing nnd manuring had passed, and I 
eould only manage to give the land a light 
hoeing, nnd prune out some of the hard 
white wood before the leaf eame on. 
During the rains they had three light 
hoeings to keep down the weeds, and such 
small quantity of manure as I was able to 
obtain, which was about 2 tons per acre. 

May and June of this year (1875) were 
very hot months, during which I only 
poade 41 lbs. tea, and the bushes were so 
scorched that I greatly feared this to be 
the last outturn I should get from theml 
With the rains they revived, and by the 
end of the season I made l,7501b8., and had 
by careful plucking^, allowed my bu8hes to 
increase greatly in size. By careful 
plucking I mean that I avoided taking 
off " flushes" and kept my plucks 
en^ continually gathering in only such leaf 
as was fully ready. Of these, l,7501be. 
2 per cent, was Congou, and 1 per cent. 
Bohea. 

During the eold weather of 1875-76 deep 
hoeing, taking hqge Mizpah stones and 
Jacob's pillows from amongst the roots, 
and applying manure according to the 
size of the bushes at 12 to 15 tons per 
acre, was the order of the day. A large 
quantity of white wood and crow's-feet 
were cut out, and three light hoeings given 
during the rains. The plucking was done 
in the same manner as in the previous 
year, and the outturn was 2,3351bs., with 
the same percentage of Congou and Bohea 
as before. 

In the cold season of 1876-77 the whole 
place reeeived a thorough deep, hoeing; 
more old white wood and crow's-feet pruned 
out, and in the early spring a troop of 
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Tcmngiiten pnt to takinfir off e^ery flower* 
bad. Mj onttarn from these bimhes xl^ 
to the end of Miiy for this yeiir has been 
],8431b6., with 3 per cent Oonfroo and 
Bohea, so that ir.y estimated oattum for 
1877 shonld be 1843 X 3=5,529Dta. 

Sapposinf( mj jsrarden to be planted out 
4 X 3, my 39,378 bashes woold be 10 8 
acres, and the oattam per acre 612lb6.— >if 
I realize the estimated 5,5291b6., i,e.f 2*25 
oz> per bash. 

Some of yoar readers may exclaim, " Oh 
yes ! all very well, bnt only 10*8 acres had 
to be looked after." To snch I woald say 
please note that the Dehra Doon Tea Com* 
pany has 351 acres under caltivation, and 
itsactaal oattam for 1876 was 197,2101bs., 
invin^ 5621bs. per acre. At the same time 
I mnitt confess that, while qaotinyif this 
plantation as an example of good yield, I 
do not know at what distance apart its 
bashes are planted out. If at 4 x 3, then 
the yield is 2*47 02. of tea per bush per 
annum. This is a good, but not a won« 
derful, outturn; my next door neighbour 
has, to my certain knowledge, obtained 
over 3 oz. per bush. 

F£-Eo-Sou-CHOKe. 

Kangra ValUff. 



YouB correspondent " Pe-ko-Sou-chonp" 
has, it appears to me, made a slight mis- 
take in his calculation respecting the 
highest yield of tea for 1876,— 2701bs. per 
acre for Daneeling ; it should hare been 
3701bs. ;the Sinp^el Estate is quoted 375fl>8. 
per acre, but this does not give a true idea 
of the possible yield of the Darjeeling 
hills. It may be the highest yield for 
ordinary (aa it is called in England) field 
^uiUvation, but no idea from that can be 
obtained of garden culti ration, from 
well-fiUed-np land. Tour correspondent, 
when mentioning the yield, should also 
state whether it is the result of low farm- 
ing (as it is called in England), and what 
kind of farming is carried on at the Dehra 
Doon Company. Perhaps some other 
Darjeelingite can come forward and top the 
3701bs. per acre. That we may have a 
correct idea of the proper yield of an 
Estate is very important. Besides making 
some of the finest tea in the world, we in 
Daijeeling can make it in quantity. Here 
is the yield of two of my small gardens — 

On« of 34 AorM in 1876 gaT0 384 mda ) _u,»* 
The other 26,, „ „ „ W „ j •"^^ 

II mannds per acre. In 1876, these gardens 
gave 10 mauuds per acre; but I have another 
garden, 980 acresi which gave less (5 maunds 



per acre). This reduces the average much* 
However, in 1876, 143 acres old and 30 acres 
young plant gave 1,161 maunds, or 530lbe. 
an acre. That properly cultivated, well 
filled up and manured land, can yield very 
largely there is no doubt In Assam, I 
believe, it has given 17 to 19 maunds per 
acre, and the highest yield in Darjeeling 
from a small area (5 acres) of land, yielded 
this year at the second flush at one plmek 
(there are at least 12 plucks in the season) 
l,050|bs. : this is 2I01bs. per acre. The 
great thing is to make all the plucks yield 
like this one. A careless day'a pruning or 
plucking lessens the average, aometines 
as much aa 25 per cent, for the next yield. 

Dasjsblino Plavtbb. 



YoUB correspondent ** Pe-ko-Sou-chong,'' 
from the Kangra Valley, aays that, having 
worked out the yield of tea per acre in 
1876, he finds that the highest yield in the 
Daqeeling district was 2701bs. In reality 
Darjeeling can claim to stand much better 
than this, for the outturn of the Dooteriah 
Garden, which consists of about 600 acres, 
is believed to have been within a very few 
maunds of 3,000 ; and on a garden at 
Hope Town 1,100 maunds are understood 
to have been made off a plucking area 
of about 170 acresy which gives, say, 
4001 bs. per acre in the first, and considerably 
over 50(Hbs. in the second case. And one 
of the Terai gardens is well known to have 
given over 650ttM. per acre, — 1,000 inannda 
having been manufactured from 122 acres. 

Ah Cha. 



SoMB of our correspondents aeem to 
think 6 maunds a good yield per acre, 
but we know of a factory in Upper Assam 
which yielded last year (1876) 11 ^ maunds, 
per acre, and others in the same district 
which yielded 10 and 8 maunds. 



I DO not see why l,G001b8. of tea should 
not be the average arrived at per acre. 
When one cornea to look at it» it is only 
4,0001 bs. of green leaf per aore. True, it 
represents the young sprouting leaf, atill 
I don't think it is too much. One bosh of 
indigenons — or almost pure— was fenoail 
off, and plucked separately. It was not 
otherwise attended to specially, and it 
produced 13} oz. of made tea. With 
similar bushes planted 6' x 6', this 
represents l,500lb8. per acre. Aa this 
bush was not specially treated, I do net 
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see why l,0001bs. per acre should not be 
made with ordinary care. 

Mao. 



Mt leaf season havin^jf ended, I now 
send joQ a comparative statement of leaf 
yields on my garde is, from which will be 
seen the increase of yield obtained by me 
from the same plots containing the same 
bashes only. 

Qarden A claims special notice, as its 
bashes were planted ont — plots I to 6 in 
1867, and 7 to 9 in 1872 ; and the differ- 
ence of yield in 1879 and 1880 cannot be 
attributed to difference of age of the 
▼arioas plots. In 1875 this garden only 
gave 6,9601b8. leaf, so that in four years 
its increase was 136^/o, and in five years 
239Vo* ^i^^ mature bat neglected bushes 
on which to commence operation, and they 
have not not yet, I believe, attained their 
maximum yield. Wind and weather per- 
mitting I intend they shall do better in 
1881. 

Gardens B, C, and D have been planted 
out by me in and since 1875. The under- 
lined figures in Column Tea. pbb acbs has 
been calculated at 8,712 bushes per acre; 
these plots having been planted out in 
double hedge-row in the manner I pre- 
viously explained to you. All the rest 
have been taken as 3,630 bushes per acre. 

That my bufihes have not been robbed, 
will be evident from the fact of the great 
increase of yield attained each year; 
neither can my results be said to be caused 
by more favorable weather conditions over 
other plantations, for if they have had 
cause to complain of droughty seasons, so 
much the more have I, as my gardens lie 
outside the line of heavy rainfall in which 
moat of the other plantations are situated 
nearer the base of the mountains. 

To what causes, then, can these^in 
point of weight — superior yields be 
referred. For the present I leave 
directors, shareholders, and managers 
to draw their own inferences, and frame 
their own conclusions, and will only add 
as my opinion that almost any piece of 
land in the valley can, with a liberal 
but not extravagant expenditure, be 
brought to do the same. 

As my critics may ask what meaning 
I apply to the term 'Miberal," I will tell 
them before they ask, viz., any amount that 
will ensure their crop being worth double 
its working expenses ; and this really can 
dnly be judged by him who actually con- 
ducts the various operations of cultivation, 
and who alone can know the actual require- 
ments of his boshes in each locality. 
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Kangra. 



^e«ee^ie<D»«aooeo« I 
CSFHiJ. 



A ooBBBSPoNDBNT, Writing from Eangra, 
says that the average outtam per acre of 
native gardens in that district is about double 
what is given in the official returns. It suits 
the natives, apparently, to represent them- 
selves as poor men. They do not cultivate 
properly, but they get an immense amount ot 
coarse leaf, which they say is admirably suited 
for green tea ; and they obtain about 
Bs 2-4 per *< batU'' (2 seers 4ib«.) or 9 annas 
per ft. on the spot, free of packing or other 
expenses Our correspondent is of opinion 
that, if the natives choose to exert themselves, 
they might make much more. 

The area of eultivation in Eangra under 
native mansgement is given in the latest 
Government Report as 2,100 aoree, but our 
correspondent is of opinion that it is consider* 
ably more than this, and it is being ooatiau* 
ally increased. 

38 



TRA YIELD ( SO 

Yttld. — How much has been written on 
this point, and jet how little we know 
aboat it ! A few tiiblet from rantarB gardens 
staling the eUTBtinn, would help qb greaQj. 
Tbe i;i>rdan from which the figam below 
are taken ii"Phooi" (short for Phool- 
bsrree), and On tbat the LeMili Companj's 
gardeni, and "Gondhft Bheel," ail in mj 
ohorge, I eipect eientnallj 10 maanda t«a 
pec aote. Theae three plantationa arc 
cloaa together in the "Western Doonrn," 
and I thooaht jears ai;o, when I first be- 
fpiQ work tnsre, and the place was a howl- 
ing wild«rnesa, that the said "Weatem 
Dooars" would OTentuaily proTe the beat 
tea district in India. I think so more 
than ever now, and many others to-daj 
thinkwith me. The table I give below showa 
what haa been done already at "Pbool," 
(the other gardena are yet qnite yonng) 
and it justifiea, I tbiob, my anticipations. 
The present average yield of good 
mature plantation! iti India, I take to be 
(aboat) Bill (elevated) 3 to 4 maunds, 
Plaint 6 to 6 mannds per acre, though 
the yield of all the tea caltivation (mature) 
throughout India does certainly not aver- 
age even 4 mannds. Thii will not be so 
a lew years benoe, for firstly, onr knowledge 
of how to obtain large yields will increaae, 
and secondly, at the pceieot range of 
prices and any fntura possible, if even 
better onea,some gardens onnnot last. Tea 
raaunda an aero sounds nnlikely, but I 
believe some plantations, with indigenons 
plant, will do even more than this. My 

Eardena are not indigenooa, bnl high claaa 
ybrid.and I, therefore, limit my jield to 
10 mannds. 

Another praotieally interesting point to 
aolve vonla be the duration of tbe picking 
seaaon. Ofcoune, elevation barred, and 
other things being e^oal, the lower tbe 
latitude the longer it is. In Chittagong, 
for example, 1 used to pick up to Xmaa 
day. In tbe Western Dooars, the and of 
November is tbe limit. Elevation, of 
coarse, decreaaes the period, and equally 
of oonrse, on account of latitude, the 
"Daipeeltng" gardens cootinne perhapa a 
fortnight aiier the "Kumaon" plantations 
bave ceased. I would suggest that in any 
tables snob as I give being sent you, ttia 
commencing and Guisbing picking dates be 
given. 

The "Phool" (tarden, to which the table 
below applies, is 301 acres. It is all in 
one aontinuoui block, divided into fiv* aore 
■actjana on flat land, lo there is bo diffl- 
oalty in ealonUting On mm. It wm 
plaotad U foUawB :— 



Ytar planted. Ana in aeret. Age in 181 
1876 40 5 jeara. 



ToUlarea... 3<>4 acrea. . 
The vacanciea do not exceed 3 per cent. 
No planting ha* been done sinoe IB7S, and 
tbat was ue first year any appreciable 
amonnt of tea was made. 

The following is tbe tea made each 
month in the Uirea years— ekowing also 
a oompaciion each year to end of August 
and a oompariaon of the yearly totals :— 
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This table is suggestive in tbe followiag 
partioulars : To end of August 1B80, tba 
figures given have been carried out. For 
the latter months they are estimated, and I 
pataFtoeaob toahowthia. Suppoaiug thsy 
are nearly right, and I know they most be 
so. the yield for 1 880 will be 1,400 uiMnda 
or very nearly donUe of 187S. However, at 
tnd oflSSO, fwUl atnd JOB lU utct fifnn*. 
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The year 1880 has beea a ^ery good 
8ea»on as regards weather, and on that 
account, perhaps, 100 maunds shoald be 
deducted ; but, on the other hand, I lost 
at least 100 maunds by red spider in 
April and Hay, so, setting one against the 
other, 1,400 maunds may be considered 
average figures for the purposes I am oon- 
sideriag. 

The- age of the different areas in the 
** Phool" garden is given above, and sup- 
posing 1,400 maunds to be about the 
true yield for this year, then I calonlate 
the areas of different ages have given 
about as follows r^ 

Mds. 

41 acres 2 years old at 

2 mds per acre = 82 
1»6 „ 3 years 4 „ „ = 784 

27 .. 4 .. 6J „ ,, = 176i 



40 



99 



tf 
99 



9 



99 



99 



= 360 



Mds. 1,401^ 

and, I think, all the above bears out my 
expectation of an eventual yield of 10 
maunds per acre. 

1 think 6 years in a climate like the 
*' Western Duoars," may be put down as 



maturity for tea plant, if well cultivated 
up to that time, and I shall certainly be 
surprised if, in the year 1884, "Phool" 
does not give me 3,000 maunds of tea. 

The same with the ** Leesh Tea Com- 
pany" gardens and ** Gnndha Bheel," for 
these two will each be made 300 acres 
and no more, and should, when at maturi- 
ty, give the same return. They are like 
Phool in all respects. 

I said years ago, that 10 maunds per acre 
would not eventually be considered a won- 
derful yield. This and other opinions I 
expressed about tea were looked on then 
as visionary*, but I think I was right in 
each : at least I hope to show 10 maunds 
in Western Dooars. 

One thing, though I never foresaw, and 
that was the present low prices. I*think, 
if I had, I should have dropped tea when 
I sold my Chittagong garden. For except 
with a large yield, or making exceptionally 
flavoury teas, as some of the elevated gar- 
dens do, success caunot be looked for in 
the future. 

E.M. 

* AmoDK others I may intUnoe firing tea withont 
oIiMVoal, but ibftt is now a great fact. 



CONSUMPTION OF TEA IN ENGLAND AND CHINA. 

In England. 
Tke following table givei the Consumpiion of reaches probably 6*50 ; but in Australia the 
Tea per head of Ihe populatiou, from 1840 calculation is high as 10-50. 
to 1877 .— 
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Since this period, the ratio of consumption 
has been a yearly increasing one, till it now 



OONSUMPTION OF TbA IN ChINA. 

" Wb have no very certain means of estimat- 
ing the quantity of tea consumed in China, but 
we may nevertheless draw conclusions from 
iuoh data as we possess. Taking the popu- 
lation of the country, then, at 400 millions, 
and considering that the use of tea is uniyersal 
amongst them ; that they drink it from early 
morning until they retire for the night ; that, 
in sickness or health, working or resting, 
travelling or at home, it is the one great 
national beverage, without which no Chinese 
family could live and thrive ;— considering 
all this, I think I am not overrating it when I 
set it down at an average of 6lbs. a head per 
annum, or a total of 2,000 millions of {bounds ! 
Others estimate it much lower — Scherzer at 
400 millions ; Andrie at 500 millions. Now 
if we aUow lOOlbs. of cured tea as the 
average produce per acre in China, this will 
show a cultivation of 20 million acres in tea 
alone, whereas I am more inclined to estimata 
it at 25 million acres. Just let us compare 
this with other cultures in other countries. 
France, which is not larger than one of the 
Chinese provinces, and contains less than one- 
twelfth the population of China, has never- 
^elsffi fire million acres in yines. The 
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Boutbem States of America have seven 
million acres in cotton, cultiyated by less than 
one and a half million of Negroes ; and India, 
with only half the population of China, hss 
14 millions of acres m cotton. These com* 
parisons are quite sufficient, I think, to prove 
that there is no improbability attached to the 
estimate I have given of the extent of land 
devoted to tea culture in China. I therefore 
leave out of the question the area occupied in 
different countries by such crops as rice, 
wheat, &o. 

"If we allow that tha internal oonsnmp- 
tion of tea in China amounts to 2,000 million 
pounds, we cannot but be struck at the 
comparatively small quantity she exports ; 
for, according to the latest statistics, we find 
that her total export of tea to all countries does 
not reach 200 million pounds, being less than 
one-tenth of her own consumption. Of this 
quantify the United Kingdom took about 78 
million pounds in 1860." — Mr, Z. Wrwft 
Faper rMdbefwe th$ Society of ArUin 1861. 



ThV "TlA OT THE FUTUBB." 

" Whixb commercial matters in the City 
esnnot be said to be overflourithing, the tea 
market has taken a turn to the good with 
the opening of the new yeor. A very im- 
portant item has to be clironided in connec- 
tion with this, namely, the rapid favour into 
which Indian teas have grown. Good judges 
and observers of the barometer of Mincing 
Lane declare that so great has been the in- 
crease in the quantity imported tliat with 
similar progress we may in a few yenn 
become almost independent of the China 
leaf. A new field for tea growing is alto 
being opened up snoeestfuUy in Ceylon, and 
the new feature in this connection is the 
increase in the quantity of tea shipped from 
England to the Continent."— ^mio{ DaUy 
Press, 



FbBSBSTIKQ TiUBBB IK THB GbOUND. 

In speaking of the well-known methods 
of preserving posts and wood which are 
partly embedded in the earth, by oharrinfi; 
and coating with tar, it is said these 
methods are only effective when both are 
applied. Shonld the poles only be charred 
without the subsequent treatment with tar, 
the charcoal formation on the surfaoe 
would only act as an^ absorber of the 
moisture, and, if anything, only hasten 
the decay. By applyin^^ a coating of tar 
without previously charring, the tar would 
only form a casing about the wood, nor 
would it penetrate to the depth which the 
absorbing properties of the charcoal surface 
would insure. Wood that is exposed to 
the action of water or let into the ground 
should first he charred, and then, before 



« it has entirelv cooled, be treated with tar 
till the wood is thoroughly impregnated. 
The acetio acid and oils contained in the 
tar are evaporated by the heat, and only 
the resin left behind, which penetrates the 
pores of the wood and forms an air-tight 
and waterproof envelope. It is important 
to impregnate the poles a little above the 
line of exDosure, for here it is that the 
notion of decay affects the wood first, and 
vrhere the break always ocoura when 
removed from the earth or strained in 
testing.— 3f0ciUij»ic. 

"TbaHaib," 

Ma. Thomas Gbbknish, F.C.S., in reading 
a paper on this subject at Plymouth, said it 
appeared that tea hair found its way into 
this country as an article of legitimate com- 
merce at tolerably regular intervals. Its 
commercial name was '* Pekoe Flower," and 
sometimes ** Bloom of the Pekoe Flower." 
It was a product of Indian teas, not of those 
of China. It was purchased somewhat as a 
curiosity, but some bought it regularly. It was 
never sold as tea simple, or for mixing with 
tea for sale : it was almost a necessity that 
it should be sold alone, for if it were mixed 
with ordinary tea it had such a tendency to 
separate and agglomerate into lumps, that 
any attempt of this kind would most probably 
result in the whole being returned as an adul- 
terated tea. Mr. Wigner, in his analysis of 
the tea hair, gave theine 1*6 per cent., as 
compared with 3*5 per cent, for Pekoe tea, 
and Mr. Groves remarked in reference to this 
that ** it was interesting to find theine present 
in the tea hair." The author doubted the 
correctness of this conclusion ; and by several 
qualitative experiments sstisfied himself that 
the theine found by Wigner was derived, not 
from the tea hairs, but from the extractiTe 
adhering to them. — Oroeer, 

Effbctb of Tab on iNsners. 

Thb action of tar oil upon insects and small 
animals injurious to agriculture appears to bo 
rapidly fatal. Professor Sell, who was des- 
patched to MuUheim by Prince Bismarck on 
the occasion of the recent appearance of the 
Colorado Beetle at that place, reports that 
experiments made with the boiling oil show 
that the venr smsUest proportion oi it is fatal 
to insects of all varieties, and that if all other 
means should fail, we have here an infollibie 
exterminator, though its application to the 
soil in any considerable quantities would pro- 
bably be followed for a time by a marked 
decrease in productive power. Another writer 
on the same subject states that he effectually 
exterminated a plague of mice from his field 
by introducing a spoonful of the oil into the 
most recent holes) and stopping up the rest. 
On following up the borrows with the spade 
it was found that all the mice had perished 
in their holes. 
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Kbw JScHXMB F0& sncoviMO Btumis or 

TkBB8. 

Thb following idea may be of use to many 
of oar readers. It baa been very successful 
in the backwoods of America. In the autumn 
bore a hole of one or two inches diameter, 



and about 18 inches deep. Put in 1| ox. of 
saltpetre, fill with water and plug up close. 
In the following spring put in the same hole 
half a gill of kerosine oil and then light it. 
The stump will smoulder away without blaz- 
ing, and will go to every part of the roots, 
leaying nothing but ashes. 



BULEBfor the felling of Tax 

1. The following rales apply to all forest 
lands in the districts to which they may 
be extended, with the exception of forettts 
gazetted as reserved or open under Act 



YII. of 1865, and of forests on landK, the 
proprietary right in which Government 



paying Timber in Atiam Proper. 

has alienated fully or partially, whether 
temporarily or permanentlv. 

2. The descriptions of timber coming 
at present nnder the denomination 
" tax-paying timber," and the rate at 
which each description is taxed, are given 
in the following schedule :— 



No. 



1 
2 
3 
4 

6 
6 
7 
8 
9 

10 
11 
12 
13 



14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



Native Names. 



Botanical Karnes. 



Boyalty. 



8AI 

Sira 

Nahor ....• 

Ajhar •••....• 

Sam 

Poma • •.... 

Tita Sapa 

Qunserai ••... • 

Uriam ■ 

Makai 

Koroi • 

Boga Poma 

Halluch •••••• •> 

Barjamu ••• 

Banjamu •••.... ,. 

Gomari •• • 

Bhe 

Bola 

Makria orNngabhe 

Khair 

Phal Sapa 

,. Uingori 

Bar „ 

Hilikha 

Amari •.... 

Sonalu .•. 

tlutuli 

Maj 

Paroli 



First Class. 

Shorea robu9*ta. , 

Dalbalgia SIhsoo.* 

Mesoa ferrea •••••< 

Lagerstrsemia Reginse 

Artocnrpus Chaplacha 

Cedrela Toona < 

Michelia Champaca 

Cinnamomum glanduliferum 

BiHchoffia Javanica • 

Dipterocarpus sp ••.«•• 

Albizzia odoratissima ••.. 

ChikraMsia tabularis 

Terminalia paniculata 

Second Class. 

Eugenia magnifolia •••••••< 

„ Janibolana ••. 

Gmelina arborea 

Salix tetrasperma....*« 

Moras l9Bvi<;ata ...••• , 

Schima moUiM •••.• •••• 

Accacia ontechu 

Michelia oblonga.,, 

EchinocarpuR teliaceas 

CaatanopsiB tribuloides 

Terminalia citriua •• 

„ tomentoaa.* ». 

Cassia Fistula ••• •,.•». 

Altingia excelaa ••.,. 

Pithecolobium bigeminnm ... 
Stereospermun cbelonoides 



Rs 8 per tree. 



VBs6 per tree. 



I 

" Rs 3 per tree. 



3. The felling of tax-pnying timber, 
otherwise than under these rulesi is 
forbidden. 

4. Any person desirous of felling any 
tax-paying timber shall apply to the Deputy 
CommisaioQer, or the officer in charge of 



the Sub-division, on unstamped paper in 
the Form A. given in the Appendix, and 
shall, at the same time, tender the tax on 
the timber at the prescribed rate. 

5. If there is no objection to the felling 
of the timber applied for, the Deputy- 
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CommiBsioner or Sab-divisional Officer 
shall receive the tax and enter the 
particolars of the application on a register 
which he shall keep in the said Form A. 
Having entered his initials on the applica- 
tion, he shall return it to the applicant, 
who shall take it to the forest ranger, or, 
when the forest ranger is not available, 
to sach other officer as the Depnty 
Commissioner or Sub-divisional Officer 
shall direct. 

6. The forest ranger or other officer 
shall mark the trees to be felled, and shall 
note having done so in the application. 

7. When the trees are felled, the feller 
shall apply to the mouzahdar of the monzah 
in which they have been felled, to whom 
he should show his application form, and 
the mouzahdar shall mark the logs with 
the number they bear in a register which he 
shall keep in Form D. The mouzahdar 
shall then give the feller a certificate in 
Form B., and shall permit the logs to be 
removed. 

8. If any person wishes to bring timber 



of any of the tax-paying descriptions felled 
in any locality to which these rules are 
not extended within the bonndariea of any 
district to which these rules are extended, 
be shall make application Terbally or in 
writing to the mouzahdar of the first 
mouzah of anv such district into which he 
may import the timber. The mouzahdar 
shall mark the lop^ with the numbers they 
bear in his register D.. and give the 
importer a certificate in Form C. 

9. Any tax-paying timber found in the 
possession of any person without mark, or 
in excess of the number entered in his 
certificate, will be attached and sold, and 
the proceeds credited to Government. 

10. Any person who has lawfully felled 
tax-paying ti saber within lakhiraj or waste 
land grants, for the purpose of exporting it 
beyond the boundaries of such grants, 
should apply to the mouzahdar of the 
mouzah within which such grants are 
situated, and on receipt of such application 
the mouzahdar shall proceed m directed 
in Bule 7. 



The Report of the Commission on the Labour Districts 

Emigration Act. 

Wb the Commissionen appointed by the 
Bengal Government Resolution of the 13th 
December 1880, to consider and amend the 
Labour Districts Emigration Act, YIL 
(B.C.) of 1873, have tiie honor to make the 
followinis report. 

2. We submit a copy of the prooeedinffs 
at our meetings, and the draft of a Bill 
embodjing the amendments wiiich we con- 
sider desirnble in the system of inland 
Ifibour transport. Owing to the illness of 
Mr. Fortyth, Assistant Secretary to the 
Bengal Government in the Legitlative 
Department, we hare had no professional 
assistance in drawing up the Bill. This fact 
mny perhaps serve to explain or extenuate 
any defects that may be found in its form 
and phraseology. 

3. From the official and other papers 
laid before us, and from our own personal 
knowledge of the subject, we find that the 
present '* Labour Districts Bmigrration Act " 
is defective in respect chiefly of the points 
numbered I to IV below : — 

L — In that it does not afford sufficient 
encouragement to free emigration. 

li.— In that it imposes unnecessary re- 
strictions upon sirdari recruiting. 

Ill — In that it fails to provide for the 
enforcement of contracts made otherwise 
than under the provisions of the Act itself, 
even in the case of imported labourers. 

IV. — In respect of the remedies provided 
for employers in the erent of the unlawful 
absence, idleness, or desertion of their 
contract labourers. 



4. The proceedings of tlie Bengal Legis* 

lative Council show that in 1878 the local 

Government recognised, in some degree, the 

propriety of encouraging '* free emigration" 

and '* free recruiting ;** by the former of 

which terms was apparently meant the 

spontaneous and unsolicit-ed emigration of 

natives of other parts of India to the labour 

districts, while the latter term was intended 

to apply to a system of inducing such natives 

to emigrate, and furnishing them with the 

means of doing so, carried on by, or on 

behalf of employers, without any supervision 

or control on the part of CK)Temment officers. 

The Lieutenant-Governor (Sir G. Campbell) 

seems indeed to have held that it was only 

the difficulty and expense than attending 

the conreyance of labourers to Assam wliich 

rendered it expedient to give to both 

emplover and labourer the protection of 

special law. Had communication been easy 

and emicrationforthe purpose of finding emloy- 

ment common, no case would, in his view, have 

existed for applying any other than tlie 

ordinary law of master and servant. SirG. 

Campbell does not, however, appear to have 

fully noticed the difficulties attendant upon 

the control of native imported labomr in a 

country like Assam, and the impossibility 

of working it successfully without some more 

stringent sanctions than are afforded by the 

ordinary contract law. He did not speoially 

consider whether the ordinary law of master 

and servant was in itself sufficient to meet 

the exigencies of the ease. His first idea, 

therefore, wliea amending Act XL (B.C.) of 
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1870, wu to allow any native of India to so 
as a fre« emigrant to the labour districts, 
but not to recognise any oontraot mnde by 
him before his arrival there, unless it ware 
made under the pronsions of the Labour 
Aor. After arrival, this free immigrant 
might enter into any contract he pleased, but 
only under the ordinary law. He would be 
liable merely in damages if he broke it ; and 
it was, owing to the oompetition for labour 
in the districts, generally to his interest to 
break it as soon and at often as he eould. 
It was moreorer at that time practically 
impossible for a native of the diftricfa 
of Western Bengal and Behar to transfer 
himself and his family to the labour distriota 
without substantial assistance in money from 
some source or other. But the scheme pro* 
posed by Sir G. Campbell held out absolutely 
no inducements to an employer to incur the 
risk of making advances to defray the ex- 
penses of such emigration. While the labour 
law and this suggestion of the Lieutenant- 
Qovernor were under the consideration of 
the Bengal Council, the anticipations of 
scarcity in Behar gave the subject of emigra- 
tion increased importance. It was contem- 
plated thnt Qoyemment and private employ- 
en desiring labour should assist emigrants to 
reach the labour districts, and in order to 
draw forth such assistance from the tea plant- 
ers the Lieutenant-Gh>vemor modified his 
first suggestion so far as to propose that the 
law should recognise contracts made by 
emigrante at any place, and for any time, up 
to the limit of one year from the date of their 
arrival in the lat>our districts. But this con- 
tract was still only to be an agreement enfor- 
oible by suit under the ordinary civil law 
of contract, and the provisions of section 7 
of Act Yll (B.C.) of 1873 in which the 
suggestion was ultimately embodied, have so 
far as the frae recruiting of emigrants and 
placing them upon contracts in their own 
districts is ooncerned, remained practically a 
dead letter. 

6. No employer at present enten into 
acootract with an intending emigrant in 
the district of the emigrantNi home, other- 
wise than under the provisions of the 
Act, and the impreision has been general, 
among both employers and the officen of 
Goyemment, that to recruit labour in Bengal 
or Behar, otherwise than in accordance with 
these provisions, was altogether illegal. This 
luiioonception of the law was exposed in a 
circular to district officers issued the year 
before last by the Qovernment of Bengal 
on the rapresentation of the Chief Commis- 
nomm of Assam ; but it is certain that, so 
far as the districts of the Assam Valley are 
ooDoemed, very little adrantage has been 
taken hitherto of the concession embodied 
in section 7 of the Act It is still not fully 
understood that a free emigrant may be put 
upon civil oontraot for a year in the district 
«f hif recriiitmesty aad an Assftm planteri 



especially in the ramoter districts, does not 
care to run the risk of taking such an emi- 
grant up to the garden at considerable ex- 
pense, only to have him, in the absence of 
all legal engagement, enticed away by the 
liberal offera of some other employer, or to 
be met by a rafusal to contract except upon 
the further payment of a substantial bonus. 

6. In the case of Cachar and Sylhet there 
has been the same indifleranoe to the per- 
mission given by the law to put an intending 
emigrant on contract for a year before he 
leaves his own district ; but owing probably 
to the fact that transport tu the Surma Valley 
has usually been by country boat, and subject 
therafure to bat little interferance and super- 
vision, a practice has grown up of extensive 
free recruiting to supply the wants of those 
districts, the labourers being put upon con- 
tract for a year on their arrival then. (In 
some instances indeed the law has been 
directly evaded, and thrae-year contracts 
taken firom such immigrants, on the theory 
that after arrival they became local labouren. 
But, of course, no contract which is not mnde 
under the Act can be enforced otherwise than 
under the ordinary law, and thouieh Act 
Xni of 1859 has been doubtfully applied 
to such local contracts in some districts its 
provisions were obviously never intended to 
meet such oases. Tliere is, therefore, a uni- 
versal complaint that the employer is, in the 
absence of a penal law, insufficiently protect- 
ed in respect of local contracts, and recourse 
is only had to the system of free recruiting 
in places where it has been tried because the 
alternatives of oontractors' recruiting and 
sirdari recruiting are under present restric- 
tions unduly expensive. 

7. The general conclusion arrived at, not 
only by us but by all who have been con- 
sulted in the matter, is that, looking to the 
increased facilities of communication with 
the labour districts, to the fact that the con- 
ditions of labour there are now thoroughly 
understood by the class from which the 
labourara are drawn, to the greatly amelio- 
rated condition of the labouren themselves 
in the tea districts, to the graat importance 
of colonising the eastern and ralieving the 
pretsura of population in the western districts 
of the Bengal Provinces, and to the urgent 
necessity at the present time of assisting the 
tea industry in which so much capital has 
been embarked, no unnecessary obstruction 
should now be thrown in the way of the 
emigration of natives of other parts of India 
to the labour districts under contracts made 
as in the Act provided ; and that nothing 
should interfere with the making of such 
contracts by free emigrants and other local 
and time-expired labourers within the labour 
districts themselves. 

8. Those employen who can draw a soffi- 
oient supply of labour to their tea gardens 
without incurring the expense of emf^oying 
a regular agency to recrait and toezecutsi 
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eontnicta in the reiTaithi^ dUiricU, mmj be 
left to make tlieir own arrengementi. When 
free emigrants arrive rradj to work for toch 
employers, or where local laboarert or others 
are willing to enter into eor.tracte with them 
under Uie Art, they fhoald be allowed to do 
so, it being protided that ererj labourer 
plaHng himself under the penal prorisions 
of the Act shttU be entitled also to benefit 
by its protective clauses. If any employer 
objects to this, he shoald be at full liberty 
to make with his labourers any eontraot 
which the ordinary law of the oouotry will 
recognise and enforce. 

9. On the other hand, there are distriett 
more remote and employers so locally eireom- 
staneed, as to make it necessary in their case 
that the emigrants goiiis to r^nniit their 
Ubour force should be actually put on con* 
tract before leaving the province on their 
engagement. We propose to meet their 
wants by relieving sirdnri recruiting of many 
of the restrictions which now apply to it, 

10. At present the garden sirdar is re- 
garded with suspicion by the law, by the 
Magistrates of recruiting districts, and by 
his employer. The law compels him to 
pretent himself at the Magistrate's court of 
the district where he proposes to work that 
he may get his license countersigned — a re- 
quirement which at once brings him into 
dubious relations with the outcherry amlah. 
His certificate is only allowed to run for six 
months. He is not permitted to travel in 
company with another sirdar if the total 
number of their united bands of emigrantt 
ozoeeds twenty. If he recruits more than 
twenty emigrants himself, he must take them 
to a contractor's depdt, becoming, to all intents 
and purposes, a contractor's rsoruiter. The 
local Magistrates in the recruiting dis- 
tricts have done little to help, and in some 
instan(*es much to hinder the work of even 
bond fide garden sirdars. The sirdars are 
kept hanging about the courts while enquiries 
nre made by the police in regard to their 
recruitf, or while the Magistrate is absent 
from the station or engaged on other work. 
They have to fee underlings to assist them 
in getting registration efi*ected, and they find 
it often impossible, owing to the delays and 
'hustling,' to keep together the emigrants 
they hare with paint collected. At the same 
time the employer finds that he on his part 
has no control over the sirdar when once 
he has left the garden. His eontraot was to 
remain and labour on the garden, and when 
he arrives at his home, he not unfrequently 
ignores his employer entirely, and decides to 
remain where he is. He sometimes disap- 
pears altogether with the advances made to 
him, or fritters the money away, and then 
declares his inability to move until he gets 
further supplies. He is tempted by contrac- 
tors' recruiters and crimps to maJce over to 
them, for a consideration, emigrants recruited 
at his employer's expense ; either filling up- 



tlirir places with wortliksa substitotes, or 
derlaring tliat the labourers deserted after 
taking the advances be had been instmeted to 
offer them. When he is placed an<ter the 
control of a contractor or his local repre- 
sentative, as is sometimes done, he generally 
becomes merely a recruiter witli a free license, 
who collects emigrants for the oontraetor 
rather than for his employer, receiving a 
commission on every man he brings im 

It must be remembered also tliat the wb<^ 
of the local influence of the contractors and 
their professional recruiters is thrown into 
the scale against the bond fide garden sifdar, 
who works only by himself and for his em- 
ployer. 

1 1. We have no doubt whatever that most 
of Uie abuses attendant upon the engage- 
ment of natives of India for emigration pur- 
poses have been attributable to Um operations 
of professional contractors and recruiters ; 
and we believe that the only way to put inter- 
provincial emigration on a sound and natural 
basis, and at the same time to diminish the 
cost of procuring labour, is to sever all con- 
nection between garden sirdars and contrac- 
tors' dnndts, and to give tlie widest scope to 
the woAing of the sirdari system ; provid- 
ing at the same time, in the employers* 
interests, for the efiective control of the 
sirdars when engaged on recruiting duty. 
The fiction that the garden sirdar is sent back 
to induce only his own immediate relatives 
to return to the garden where he has prospered 
must be given up. He must be reoogniaed as 
a recruiter, but as a recruiter directly oom- 
mitsioned by the employer himself, with 
personal knowledfse of a labourer's lifo, and 
of whom his employer has personal know- 
ledge. He should not be allowed to de- 
generate into a professional crimp, and his 
certificate should, therefore, run only for a 
limited period, and be renewable ou\y with 
the consent of the Magistrate of the Labour 
District. 

12. We should have been glad to see the 
contractor and his recruiter abolished alto- 
gether. But apart from the injury to 
individuals which the summaiy closing 
of an industry would certainly inflict, it 
is probable that tliere are some gardens 
which are not yet in a position to employ 
sirdari recruiters, and must, for the present, 
depend upon professional assistance in pro- 
curing labour. Provision has, however, been 
made in the Bill drawn up by us for supply- 
ing by means of specially Lirensed Lool 
Agents the wants of new gardens when (as 
may be hoped will soon be the case) eon- 
tractors aud their depdts shali no longer 
exist. 

18. On the subjeot of the defective 
provision in the present Act for the eiiforos- 
ment of looally-made oontiaots, and the 
treatment of nnUiwful absence and desertion 
of labourors in t3ie labour districts, we can add 
nothing to the'tBOtt and •igiOMtitaaet lartli 
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in the iHter to the Qoremmeiiit of Imlia 
from the Secretary to the Chief Commie- 
sioner of AsMun, No. 2065 of the 28t.h 
October last and its enclosures. It is only 
necessary emphatically to endorse all that 
ii there said as to the absolute necessity of 
proTiding a penal contract law to secure 
employers in the tea districts against the 
ienoof losses to which they would be liable 
under a system of purely eiril contract. 
But we hold equally stronf ly the fiew that 
if a labourer consents to subject himself to 

* penal labour law, he is entitled to demand 
also the protection of law in respect of his 
general relations with his employer. If he 
surrenders to some extent his freedom, the 
law must compel the employer to prorida 
for his wants, must secure to him his wage, 
must protect him against overwork, and 
tDust shield him from ill-usage of all kinds. 
This being so, it seems by far the simplest 
plan that all penal contracts to labour should 
be made under the same Act. There is good 
reason to believe that local and time-expired 
labourers in the tea districts are fully alive 
to their own interests, and not likely to be 
coerced or deceived into making any contract 
of the terms of which they are in doubt, 
or which they disapprove. In deference to 
the almost unanimons wish of the tea 
planters, we propose to permit the extension 
of the mazitnum term of contract under 
the Act to fire years : but we think it pro- 
bable that in most cases local contracts will 
continue to be made for shorter terms, and 
the only eilbct of bringing such contracts 
under the Act will be that thero will be no 
sudden disruption or change in the position 
of imported labourers when the term of 
their first engagement conies to an end 
They will simply make a fresh bargain in 
full knowledge of all its conditions, and will 
continue to receive the same protection as 
during the first term of their rseidenoe in 
the Is^ur districts. 

14. With these preliminary obserrations, 
explanations, explanatory . of the general 
policy we have adopted, we proceed to notice 
m detail the ameudments and alterations 
proposed by us in the Labour Law. 

Act VII fB,C.) of 1873— IVeawife— 
JDrafl £Ul--Preamble.'-'The Inst clauses of 
the preamble have been altered to indicate 
the extended purview of the proposed law. 
Instead of providing merely for the protec- 
tion of persons proceeding under contract 
to the labour districts, and for the enforce- 
ment of contracts of sorrice entered into by 
them, it is proposed to provide generally 
for the enforcement of contracts of service 
made under the Act, and for the protection 
of all persons entering into such contracts. 

Ace ril (B.C. J of IS73, Sections I and 
2^1>rqfi Bill, Sections 1 and 2.— Ihe neces- 
maj verbal changes hare been made in the 

• Title' and * JSepeaiing SecUcn.' 



Aei VII (B C.) of ;i873, Section 3— 
J>t€^ Bill, Section 3. — In the interpretation 
clause the following additions and alterations 
have been made : — 

(1). — A definition of the term * Local 
Gk>vemment' has been given, by which the 
Lieutenant-Governor of Bengal and the Chief 
Commissioner of Assam respeotiv^y will 
exercise within the districts subject to tlieir 
several jurisdictions the powMv given by law 
to the ' Local Qovernment.' There being 
two ' labour districts ' under the Lieutenant- 
Governor, it is necessary ta* employ a phrase 
that will cover both the LieuteBaot-Govemor 
and the Chief Commissioner in reapeot of 
matters with which both must deaL 

(2.) — ^To simplify the wording of man^ 
sections, the phrases * Inspector' an^ 
'Assistant Inspector' are defined to m«A? 
respectively ' Inspector of Labourers * an^ 
'Assistant Inspector of Labourers ' under 
the Act. 

(3.) — To remove doubts, it is expressly 
stated that a * garden sirdar ' may be either 
* mole or female.' The employment of female 
sirdar recruiter*, who are generally the wivea 
of garden sirdars, is very desirable. Tha 
Magistrate can alvrays refuse to countersign 
the certificate of any objectionable female. 

(4 ) — The ' Local Agent'^is practically a new 
creation of this Bill, although in some 
districts, Calcutta Agency houses at present 
employ a class of local agents, taking out 
for them either contractors' or recruiters' 
license*. His duties and responsibilities are 
defined in sections 21 to 23. The Intention 
is, that he should control the operations of 
garden sirdars in the recruiting districts, 
provide them with the necessary funds, and 
act generally as the representative of his 
emplojer- He can never, under any oiroum* 
stances, be a contractor, but with the special 
permission of his employers, and special 
license from Government, a local agent may 
be allowed to engage labourers for new 
gardens without the intervention of a garden 
sirdar. 

(5.) — A provision is made in section 45 for 
licensing ' sub*contractors,' and a ' sub-con- 
tractor ' is hero defined to be a contractor's 
local representative. It is better to bring 
such men under control by recognizing them 
formally in the Act, than, as at present, 
either to ignore them, or compel them to 
take out recruiters' licenses. 

(6.)— The Definitions of 'Emigrant' and 
' Labourer' have been modified to suit the 
policy of the Bill. 'Bmigraut' will now 
merely mean a native of Lidia, of the age 
of 16 years or upwards, who proceeds to emi- 
grate, while ' labourer' will mean anj labourer 
who has made a contract under the Act. A 
definition of * dependent' has been inserted 
to meet doubts which have arisen iu practice, 
and save a separate section in the body of 
the Bill 

39 
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(7.) — ' Estate' ii defined to mean the lands 
upon which anj labourers (as well labourer* 
defined in this Act as others) hare been 
engaged to labour. This, with the defini- 
tion of ' Manager/ is necessary to meet the 
case of gardens employing imported free 
labour from which returns are necessary for 
statistical purposes. 

(8.) — ' Bule' is defined to mean a rule 
formally made and duly notified under sec- 
tions 5 and 6 of the Bill. 

Draft Bill, Section 4 — k power is giren 
to the local GoTcmment to exempt any 
labour district from the prorisions of the 
Bill. It is probable that Sylhet« and yery 
possible that Gachar, may be able shortly 
to do without any special Labour Law. 

Act ril (B.C.) of 187^, Section ^—Draft 
Billt Sections 5 and 6. — A distinction has been 
drawn in section 5 between those rules 
which either of the two local Qovernments 
concerned may be called upon to make for 
its own proTince, and those of which the 
Lientenant-G-oTemor of Bengal alone or the 
Chief Commissioner of Assam alone will 
hare to frame. The description of the sub- 
ject-matter of the rules has been made in 
some instances more precise, and in some more 
general. Any changes made in substance 
will be more conyeniently noticed in connec- 
tion with the sections of the law to which 
the clauses soTorally refer. 

We would, howefer, specially draw the 
attention of Goyernment to the impor- 
tance of having all rules carefully framed 
as far as possible in consultation with the 
leading representatives of the interests affect- 
ed by them. So much important detail is 
left to be regulated by rules that full publi- 
city and opportunity of discussing their bearing 
should be given to those concerned before 
they are finally passed by GoTernment. 

Draft Bill, Section 7.— This is a new 
section, and provides that any sums advanced 
by any Govornment ofilcer under certain 
sections of the Bill on behalf of an employer, 
a garden sirdar, a contractor or the master 
of a vessel, shall be recoverable under the 
Public Demands Recovery Act, VII (B.C.) 
of 1880, which it is presumed will be extend- 
ed to Assam. If it is not so extended, these 
advances should be made reco?crable by 
oif il suit. 

Act VII {B.C.) 0/1873, Section S—Draft 
BUI, Section 8.— All contracts under the Act, 
and all arrears of wages due under such con- 
tracts, are made, as at present, a charge 
upon the estate, and wUl be transferred 
therewith. When the labourer contracts to 
labour upon any one of several estates be- 
longing to the same employer, it is provided 
that the contract is to be a charge upon the 
estate on which the labourer may for the time 
being actually labour. 

Act ril {B.C) of 1S7S, Section d^Draft 
Sill, Section 9. — ^The present Act enables a 
native, when above the age of 16 yearf, to 



make a valid oontiaot under the Aei. It is 
proposed to say e/ or above thai age, which 
is practically the way in which the law is 
interpreted and worked. 

Act VII (B.C.) of 1878, Seetum 15— Df»/» 
BiU, Section 10.— The :>ectioii regulating the 
terms of a contract under tlie Act ia brought 
into the preliminary chapter aa being now 
intended to be a seetiou of general applica- 
tion, regulating the contract of local •• well 
as of immigrant "labourers." Wo have 
raised the maximum Umit of time to fife 
years, and provided for payment in accor- 
dance with the system of task-work universal 
in the Ubour dUtricts. It has been thought 
essential to provide for a minimum rale of 
wage for a fully completed task and for a 
higher minimum in the fourth and fifth years 
of serTioe,ta which it is proposed that the 
contract term may now be extended. ^^^^^ 
changes have been made in accordance with 
the almost unanimous demand of thoee 
interested in the tea industry, concurred in 
by both the Chief Commissioner of Assam 
and the Lieutenant-Governor of Bengal. The 
argument in fa? our of the extension of term 
is that it is only thus that the employer can 
be fairly recouped uis preliminary outlay and 
risk in importing the labourer and maiutaia- 
ing him while he gets aoclimatixed and learns 
his work. Looking, however, to the fact 
that a time-expired labourer can now always 
command a bonus on re-engagements, we 
consider that he is entitled to h^her wages 
for the same amouni of work in the later 
years of his serfices. He will moreover 
ordinarily be able to get through his tt^ 
more quickly, and thus earn by extra wo« 
a full remuneration for his own improved 
capacity. Provision is further made for the 
deputation of a garden sirdar on recruiting 
duty during the currency of his contract 

It is proposed that the contract should be 
cither to work upon any specified estate, or 
upon any esUte belonging to the employer 
in the same labour district, as the parties to 
the contract may desire. Labourers frequent 
ly wish to work on some particular and 
favourite garden. On the other hand they 
may be ready to work indifferently on any 
garden belonging to their employer in a cer- 
tain neighbourhood. But where the engage- 
ment is thus general in terms, the laboupsr 
is protected against separation from hia 
family. 

Act VII (B.C.) of 1873, ScbedmU A— 
Droft Bill, Schedule A.—The form of con- 
tract has been simplified, so as to be suitable 
for execution either in the recruiting districts 
or in the labour districts. Specific reference 
is made in it to the supply of house accommo- 
dation, medical attendance, food grain and 
rations, because those are matters whioh 
ought to be brought under the notice of the 
intending labourer. It if presumed that tlie 
rules of the local Government on the sapply- 
ing of food grains will bo fumiBhed to erory 
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registering officer, bo that he maj be in a pofli- 
tion to gire the necestarj information to 
emigrants brought before him for regis- 
tration. 

Act ni (B.C.) qf 1873, Section l-^Draft 
BUI, Section 11. — Section 7 of the present 
Act prevents the execution of contracts to 
labour in the kbour districts for more than 
- one jear, saye under the proTisions of the 
Act. In accordance with the policy already 
•explained, section 11 of the Bill permits the 
free execution of contracts to be enforced 
only under the ordinary civil law. It also 
deciaree in unequivocal terms the legality 
of free emigration. Bat it maintains the 
protection now given to emigrants (t e. to 
persons not natives of the labour district) who 
uiay accept in ignorance an engagement to 
work on a garden declared unfit for tlie resi- 
dence of such emigrants when on contract 
under the Act. 

Aai VII {B,C,) of 1878, Section 6— Draft 
• Bill, Section 12.— No change has been mude 
in the general section regarding penalties ; 
but to remove doubts, it is provided that all 
fines under the Act are to be recoverable 
under the Criminal Procedure Code. 

Ad ril(B.a) of 1878, Section 9^Draft 
BUI, Section IS.—The section relating to 
procedure on trial of offiences remains 
imohanged. 

Ad VII (B.C.) of 1873, Sectione 10 and 
ll^Drqft Bill, Sections 14 and 15.— The 
section conferring on the local Gbvernment 
the power of forbidding emigration and 
immigration under the Act has been made 
more general, but the previous sanction of 
the Supreme GoTcrnment ought, in our opi- 
nion, to be required to an order affecting the 
interests of more than one province. 

Act ril {B.C.) of 1873, Section 12— 
Draft BiU, Section 16. — The section provid- 
ing for the appointment of officers and their 
subordinate establishments is made more 
general in its wording. It will probably be 
found desirable to appoint more than one 
Superintendent of Emigration. The Govern- 
ment can, under the rules, define the duties 
of each ; and it is prof ided elsewhere in the 
Bill that Government shall also determine 
which of the Superintendents under it shall 
license contractors, &c. The same remarks 
apply in respect of embarkation officers and 
their power to license vessel*. We attach 
special importance to the appointment of as 
many registering officers as possible. At pre- 
sent the delay and expense caused by there 
being only one Magistrate at each station 
•mpowered to register are very serious. 
Xhere seems to be no good reason why the 
Civil Surgeon, or any other officer of Govern- 
Bient, or any Honorary Magistrate, should 
not act as a registering officer. 

Aet rU {B.C.) qf 1878, Sections 13, 16 to 
9i^DraflBUl, Sections 17 to 44.— Sections 
17 ^to 4^ contain our scheme of sirdari re- 
cruiting. In the first placet the certificate 



granted to the sirdar must set forth the 
principal points in the instructions given him 
by his employer, and, as disobedience in res- 
pect of certain of these instructions will sub- 
ject him to penalties, he is required to accept 
and sign the certificate in the presenc9 of the 
Inspector or a Magistrate of the labour dis- 
trict. Tlie certificate will be in force for 
12 months ; but if the employer finds that 
any sirdar is a good recruiter, he msy, with 
tlie consent of the Inspector or Magistrate of 
the Labour District, renew his certificate 
from time to time. The certificate need not 
be countersigned by the Magistrate of the 
recruiting district ; nor is the sirdar bound 
Ui take his recruits for registration to such 
Magistrate, he may do so if most convenient, 
or he may start on his journey witli them, 
and put them on contract at any registering 
station to which he may come on his way to 
the labour districts, provided only that he 
puts them on contract before he leaves the 
province of Bengal This provision is in- 
tended to save delays, and to enable an em- 
ployer to secure the registration of his 
labourers at the place wliere he may find it 
most convenient to keep a * local agent.' The 
Government of Bengal will, it is hoped, mul- 
tiply the facilities of registration by recog- 
nizing as many stations as possible. It is not 
proposed that special stations should be set 
apart far the registration of emigrants be- 
longing to particular tracts of country. But 
no doubt in practice the tendency will be to 
put emigrants on contract at such places as 
Baneegunge and Hooghly where there would 
ordinarily be a break in the journey ; Banee- 
gunge being the station where Chota Kagpore 
emigrants would take advantage of the 
railway, and Hooghly being the place where 
emigrants booked through to the Northern 
Bengal State RailwAy might be required to 
cross the river so as to avoid Calcutta. The 
garden sirdar will take emigrants with him 
out of their own district at his proper risk. 
If they decliue on reasonable grounds to con- 
tract when brought before a registering 
officer, they will be returned to their homes 
at the employer's expense. No medical 
examination as to an emigrant's fitness to 
labour will be made as a matter of course ; 
but if the employer wishes to secure such an 
examination, he will only have to note this 
on his sirdar's certificate, aud the registering 
officer will see that the instruction has been 
attended to. Any Government medical 
officer will be bound to make the examination 
on payment to him of a fee of eight annas 
per labourer ; or the employer or his local 
agent may make their own arntngementa 
with any qualified medical man. An emi- 
grant who unreasonably refuses to contract 
after money has been spent in bringing him 
to a district other than his own, will be liable 
to penalty. Any registering officer may pre- 
vent the emigration of any native brought 
before him who seemi unfit to travel, or 
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afleofed with diieaM danieerout to others, if 
on medical eiaminaiion these facts are esta* 
blished. Onrden sirdars are to be allowed 
to make their own armngements for the 
aocommodatioQ of their emigrants ; and atij 
centrsl depots prorided by them will be sub- 
ject onlj to reasonable sanitary supervision. 
No restriction will bo imposi'd on the num- 
ber of labourers a sirdar may recruit ; but 
every gang of 2** labourers going to the 
labour districto must be in chnrge of a res- 
ponaibla person, who will look aAer them 
and pay their way. 

To further economy, it is provided that a 
garden sirdar may, with the consent of his 
employer's local agent, take charge of emi- 
grauta engaged for another employer so long 
as his gang does not exceed twenty. Garden 
sirdars failing to carry out their orders with 
reference to putting emigrants on contract, 
or deserting or embezsling moneys, or aban- 
doning labourers en route, will be liable to 
prosecution wherever found, and the 
employer's local agent may prosecute in all 
such Cases. The sirdar is made liable to 
minor penalties if he pay into hands of 
contractors, or have any working connection 
with contractors or oontraorors' subordinates. 
Svery gang of labourers will be accompanied 
by a nominal way bill on which all casualties 
will be noted, and which will eventually be 
returned by the employer to the Superinten- 
dent of Bmigration. There will thtis be a 
complete record of the working of the 
system of sirditri recruiting in the Super- 
intendent's office, obtoined with the minimum 
amount of trouble to all concerned. Any 
Mngistrate or Embarkation Agent or Inspect- 
ing Officer em route may detain any labonrer 
or dependent found unfit to travel, or diseased 
in a manner to be dangerous to others. If 
any employer deeirea to have his labourers 
brought through Calontta and inspecte<l by 
his agents there, this can be done under 
section 43, even although the contract may 
hare already been executed at another regis- 
tering station. 

Aee VII {B,C) of 1873> Sieetione 33 to 
hl^Dra/t Bill, Seotione 45-66.— But little 
substantial alteration has been made in the 
•eotions relating to contractors and the open^ 
tions oC oon^tM)tors* recruiting. Provision 
has been made, as above noticed, for the 
licensing of sub-contractors The power of 
the Superintendent to oanoel lioenses during 
their currency for misconduct has been made 
more olear. The forms of licenses have been 
left to be regulated by rule. Oontraotors 
are to be bound to establish dep6ta wherever 
ilie Lieutenant-Governor of Bengal consideis 
these necessary. They have also been made 
civilly liable for the conduct of their subor* 
sUnatea. The medical examination of intend- 
ing eniigranta haa been restricted to ascer- 
taining whether they are fit to travel and 
free f^m tfontagious disease. It has been 



made clear here (as well as in the chapter 
on sirdari recruiting) that the registration 
fee is to be paid on every native produced 
for registration, whether eventually rejected 
or not. The work imposed on a registering 
officer is greater in the case of a rejected 
thiin in that of sn accepted labourer. 

Aot VII (B.C.) of 1873, Sections 58 to 
eO^Drqft Bill, Sectiont 67 to 76^— The 
seotioDs for the regulation of contractor's 
d6p6ts remain substantially unaltered. The 
functions of the Medical Inspector in con- 
nection with the dep6t have been more clearly 
defined, and his examination of the labourers 
is confined to ascertaining tlieir continued 
fireedom from contagious disease, and their 
fitness to travel to the labour diatriota. In 
section 76 provision is made for the supply 
of way-bills to gangs of labourers sent from 
contractors' dep6u in the same uMumer as 
in the case of sirdari gangs. 

Act VII rB.O.) of 1873, Sectiont 61 to 
94— Draft £ili,Seetiene'!7 to 99.— An im- 
portant change has been made in the provi* 
sions relating to transport. The present law 
deals only with the transport of * emigrants' 
as there defined ; that is to say, lalMursrs 
nader contract, and natives of ladia nnder 
actual engagement to contract with some 
particular person, special proTision being 
made in certain matters for the protection 
of the former clasf. In view of the fact that, 
if free emigration develops, the number of 
native passengers by riier steamer and oonn- 
try boat who are under no actual engagement 
may form the mnjority of those travelling by 
such means of eoHveyance, it seema necessaiy 
to give the Government a power of enfereing 
general saiutary regulations witliout refersnce 
to the classification of passengers. Accor- 
dingly provision is made for lioensing all ves- 
sels carrying more than twenty native pas- 
sengers, and a power is taken in section 5 
to make rules for the ventiliition, eleanltness, 
and water-supply of all snch Tessela, and for 
their inspection on the Assam rivers. Bat, 
lest any such system of licenaing sliould inter- 
fere unduly with the ordinary river traffic in 
eonntry boats, the local Government is 
authoriaed to relieve any Tesaels or class of 
vessels from the obligation of obtaining 
license. This being the general principle on 
wfadcli the Chapter on ' Transport' haa been 
franed, we proceed to notioe a few of the 
modifications in detail. 

Drtrft Bill, Section 77.— The transport of 
native pssseagers and emigraata to Chitta* 
gong must appsrently be regulated by the 
iTatiTe Passengers Act of 1876 ; aoeordinglj 
we have declared that the pronstona of the 
Bill will not i^ply to such transport. 

Act VU CB.C.) of 1873, Seeiione 62 ^ 
e^^Draft Bill, SeeHone 78 and 79.— These 
sections are modified in accordance with the 
general principle above described, but the fte 
for license for a single Toyag« it reduced- to 
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a maximaiB of B«. 16, instead of four annas 
per labourer onrried, and prorieion is msde 
for tbo grunt of periodical licenses to retaels 
running regularly. It is probable that rerj 
•hortlj there maj be, if not a dail j, at any 
rate a bi-weekly, accelerated •team eerriee 
between Dhubri and Debrooghur. It wo<ild 
be intolerable to sabj^ct theae Teaaels to mea- 
■nrement for lioenae before every Toyage, or 
to charge them a heavy license fee on each 
oceaeion. The prorisions of the law to en* 
sure punotoal despatch, and preyent OTcr^ 
orowding, hare been modified to suit the new 
systsm. 

AH riHS,a) sf 1873, SecHona 61, 67 
mmd G^^Ihefi BUI, Smsiiou 83.— It is be- 
lieired that, with a proper system of way- 
bills, it is unnecessary to omiotain any ex- 
press provisions of law for embarkation 
passes and lists. The way bills of all cangs 
of labourers receired on board should be 
kept by the master during the voyage, and 
the master (or medical officer) should enter 
an these all casualties occurring on board. 
He need then only submit such returns of 
'* gangs" and rasusiities as the Government 
may by rule prescribe. Tlie long nominal 
lists and multi(arious passes may be entirely 
dispensed with. 

Aoi VII (B. a) of 1873, SeeHons 69 tmd 
yO—Drafi Bill, Seetiom 9^ and 85.— The 
arrangements for labour^rt on board must 
continue to be regulated by rule, but as 
under arrangements now ooiaing into force 
the provisions and medical officer will be 
supplied by the steamer companies, these 
sections have been modified to meet the 
present requirements. All medical officers 
employed must hold a Qovemment license, 
and be linble to removal for misconduct. 

Act VII {B.C.) of 1873, Seetiou 72— 
Drqft BUI, Seeiion 87.-— It is unnecessary 
to provide in the law for detention of vessels 
at all Magistrates' stations. The local 
Government can most conveniently arrange 
by rule all such points of details, and the 
section has been moidified accordingly. 

Act VII{B.C.) ofl87B, Sections 76 to 78 
^Drafl BiU, Seetion 90.— The powers of an 
Inspectmg Magistrate to detain vessels on 
account of disease among the passengers are 
restricted somewhat in order to meet the 
requirements of the present accelerated 
service. 

Aei VII (B.C.) of 1878, Seciious 81lo 88 
^Drqft BiU, Seetum 95.— It is propossd to 
leave all the procedure for duembarking 
labonrsrs and despatching them to their 
destination, to be regulated by rules, which 
can be modified to suit local and raiying 
circumstances. 

Aet VII (B.a) (/ 1878, Section 89— 
Drqft BiU, Seetiom 96.— At present the 
Magistrate of the district or division can 
only depute a Subordinate Magistrate to do 
iuspeotion duty. It is proposed to allow him 



also to depute any medical or gazetted polioe 
officer. 

Act VII {B.C.) of 1878, Sedione 93 and 
94. — These sections are rendered unneoeesaiy 
by the changes made in other parts of the 
Draft Bill 

Act VII {B.C.) of IS73, Sections 95-99— 
Draft BiU, Sections 100102.— We propose 
in sections 27 and 61 to reduce the registra- 
tion fee to a maximum of the rupee per 
head. In section 105 a similar fee is pro- 
posed for the registration of local contracts 
under the Act. In section 1000 the same 
maximum is provided for the yearly rate. 
Looking to the large number of locally 
engaged labourers thnt are likely to come 
under the Act, it is probable that a very 
much smaller sum will bring in the income 
necessary to defray the cost of working tlie 
Act. We stroncly recommend that the 
Government should adopt a sliding scale of 
registration fees with rererence to the length 
of the contract term. It is not advisable 
to throw any obstacle in the way of the 
registration of local agreements under the 
Act, and if local contracts are generally made 
for one year only, it will be unfair to charge 
the full registration fee on every renewad. 
For the reasons set forth in the proceedings 
of our Fifth Meeting, to which we would 
specially invite a refinance, we have decided 
to recommend that no more income should be 
raised by fee and rates than is actually 
sufficient to pay for the Government machi- 
nery required to work the Act Any surplus 
accruing should, as in the case of the semin- 
dari d&k-cess, be appropriated to reducing 
the fees and rates K>r the following year. 
These sections are modified to give effisct to 
these views ; but the rate is made recoverable 
under the Public Demands Becovery Act, 
1880. If that Act is not extended to Assam, 
the provisions of the present law may be 
restored 

Drt^fi BUI, Sections 103-106.— These sec- 
tions provide for the execution of contracts 
under the Act by locally engaged labourers, 
whether immigrants or residents. 

Act VII (B.C.) of 1873, Sections 98-105 
^Draft BUI, Sections 107-111.— The provi- 
sions of the law regarding returns and regis- 
ters to be made and kept by employers have 
been modified in the manner recommended 
by us at our Fourth Meeting. It is necessary 
for statistical purposes to provide for the sub- 
mission of returns of imported labour in 
certain oases even when not on contract under 
the Act, and for the inspection of such 
labourers, and this has been done. The 
duties of Inspectors are left to be more par^ 
tioularly defined by rules. But we would 
suggest that in any such rules it should be 
provided that the Inspector shall, if possible, 
give notice of his intention to visit a garden 
for the purpose of mustering the labourers. 

It may often be very inconvenient to an 
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•emplojer to hare to call them off their work 
without notice or preparation. 

Act riI{B.C.)of 1873. Sections 106 io 
lOB^Draft Bill, Sections 112 to I16.--The 
procedure for refculatmg task-work, and tho 
pajment of the labourer, it made more pre- 
ciae ; and, while the emplojer it relieTod of 
the obligation of tubmitting the tchedule to 
■the Inipectorin the first place, the Intpector 
is empowered to order the alteration of any- 
thing that seems unreasonable, subject onlj 
to an appeal by the emplojer to a Committee. 
As the emplojer will now, under section 131, 
hare an easy remedy in all cases of unlawful 
absence from work, we have made it clear 
that every labourer is entitled to his weekly 
day of rest, and to wages on that day. If 
he absents himself from work on other days, 
the proper conrte for his employer to follow 
is to report him to the Inspector, not to com- 
pel him to work on the only day he can claim 
for marketing or going about his own affairs. 
A new provision is inserted to meet the esse 
of labourers who, though not actually sick, 
are weak and unable to earn as much as half 
the minimum rate of wage. 

Act riI{B.C.) of 1873, Sections 110 io 
llZ—Drafl Bill, Sections 117 to 120.— In 
the sections relating to * incapacity to 
labour," a new provision has been made for 
occasional absence of the labourer, caused by 
sickness, not being of such a permanent 
character as to warrant the iuterferenoe of 
the Inspector and the suspension of the con- 
tract. It is proposed to allow 80 days* grace 
on this account in the year on half pay only, 
after which the days of absence will be added 
to the contract, unless the labourer shall re- 
fund the subsistence allowance drawn by him 
during absence. This section will only apply 
to absence from work caused by sickness ; and 
seems, therefore, a concession which it is reason- 
able to make to the labourer, especially as we 
have below given the employer an easy remedy 
•against unauthorised absence of other kinds. 

Act VII {B.C) of 1873, Sections 113 to 
lll^Draft Bill, Sections 121 to 127.— The 
most important change under the heading 
''Necessary provision for labourers" is the 
omission from the contract of all reference 
to the supply of rice. In the prospect of 
emigrants from Behar forming in future a 
large majority of the labour force of the 
province, it seemed unreasonable to stipulate 
for the supply of rice only. On careful con- 
sideration of the whole question, we have 
come to the conclusion that the best plan is 
to give power to the local Government to 
make rules for the supply to labourers of the 
staple food-grain suited to each class, when 
this is not procurable at reasonable rates in the 
local markets. The Government may, we think, 
be trusted to determine, on equitable principles, 
what are reasonable rates, and at what prices 
tlie employer should supply his labourers. 
Local oircumstanoei vary so greatly that what 



may be reasonable in one district would be 
most unfair in another, but no doubt the 
matter would always have to be regulated 
by reference to the labourer's wage aa the 
ultimate stendard. We have also made pro- 
vision for a modified system of rationine in 
exceptional cases. In the case of Behar 
labourers a reasonable system of rationing in 
the early months of service will, we believe, 
often prevent serious mortelity. We recog- 
nise however all the difficulties attendant on 
the introduction of any such system ; and 
our proposals are therefore of a moderate 
and tentetive character. The wording of the 
section regarding hospital accommodation 
and medical attendance has been made more 
general, so as to enable the Q-ovemmetit to 
sanction necessary arrangements in a manner 
as little burdensome as possible to individual 
employers. 

Act VII {B.C) of 1873. Sections US to 
120— 2>ra// Bill, Sections 128 io ISO.— The 
only change in the chapter relating to locali- 
ties nn6t for the residence of labourers is 
that provision has been made for closing a 
garden a?ain«t some particular class of 
labourers without barring the employment 
of all labourers. 

Act Vri fB,C.J 0/1873, Section Ul-- 
Draft Bill, Section 131.— At present tlie 
penalty for unlawful absence of the labourer 
from his work can only be enforced by com* 
plaint before a Magistrate. An employer 
cannot, however, spare time to make the 
joarneys to court every time one of his 
labourers plays truant. It is proposed, there- 
fore, to allow him to submit to the Inspector 
a monthly list of defaulters, giving at the 
same time notice to each such defaulrer that 
he has entered him in the list The Inspec- 
tor will, on his next visit, enquire into each 
case aud endorse the days of absence on the 
contract unless the labourer agrees to forfeit 
four annas for each day of absence. Pro- 
longed and repeated absence may still be 
punished by a Magistrate if tho employer 
chooses to complain, and the penalties for 
this have been made more severe. 

Act VII (AC.) of 1873, Section 122- 
Draft Bill, Sections 182 to ISi.— The sec- 
tions regarding *' desertion" have been modi- 
fied in the manner recommended by the 
Chief Commissioner of Assam. The deserter 
may be arrested without warrant, but he 
must be token to the nearest police station 
where, after his statement and that of the 
captor have been recorded, he may be taken 
back to the estete of his employer. The 
Magistrate will, on perusal of the statements, 
judge if further enquiry is neoessary, and act 
accordingly. 

J}raft Bill, Section 135.— A new section 
has been inserted providing a punishment 
for habitual drunkenness and wilful disregard 
of sanitary regulations. In moat Colonial 
Ordinances cognisance is taken of Uie former 
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offence : and as regards the lalter it eeema 
to- OB that, where the oontequenoe of sani- 
tary neglect maj he so serious to the 
emplojer, he should have some means of 
punishing wilful offenders against duly pro- 
mnlgated orders. 

Aei ril (B.C.) of 1878, Section 128— 
Drafi BUI, Section 141. — As recommended 
1^ the Chief Commissioner of Assam, rigo- 
rous imprisonmeut for one month has been 
prorided as a possible punishment for entic- 
ing away or harbouring labourers. 

Ad VII {B.C.) of 1878. SeHion 129— 
Draft Bill, Section 142.— Under the head- 
ing of ** Complaints by labourers,*' it is pro- 
Tided that a labourer desiring to complain 
must be sent by his employer to the inspec- 
tor or Magistrate. But to prevent stoppage 
of work by the labourers complaining en- 
maeee, it is proposed that if more tlian ten 
labourers come forward to complain, the 
emplojer shall semi notice to the Inspector 
or Magistrate to come and enquire. The 
present Act only takes notice of complaints 
to an Inspector, but it seems desirable to 
extend the procedure under the chapter so 
as to allow complaints to any Magistrate. 
Such complaints would not always fall with- 
in the purview of the Indian Penal Code and 
Criminal Procedure Code, or even necessarily 
have reference to a distinct offence under the 
Labour Act and Rules. The labourer should 
be allowed to brin^ anything that he feels to 
be a grieyanoe before the nearest protective 
officer. When a labourer is sent in to make 
his complaint, the employer would probably 
send a peon with him to prevent desertion. 
Provision is therefore made in section 142 
for the award of compensation to the em- 
ployer if the complaint is shown to be 
untrue or frivolous. 

Act VII (B.C.) of 1%1Z, Section 1S4— 
Draft Bill, Section 147. — Provision is made 
for the immediate recovery of wages due to 
a labourer whose contract has determined. 
The emplojer has no right to keep such a 
man on his garden by detaining his wages. 

Act VII (B.C.) of 1873, Seciione 136- 
IZ8 ^Draft Bill, Section 149.— Instead of 
leaving the completion of the contract to be 
registered and endorsed by the Inspector, 
the obligation is thrown upon the employer 
of endorsing on the contract of each labourer 
the fact of ite determination. The labourer 
will keep this as equivalent to a discharge 
certificate, and the other endorsements on the 
contract will show any new employer what 
the labourer's conduct has been during his 
former engagement. 

Act VII {B.C.) of 1873, Section 137— 
Draft Bill, Section 150.— The hibourer is 
given the right to redeem the contract of any 
member of hb family as well as his own, and 
the value now fixed for the unexpired period 



of the third year of any contract has been 
declared to extend to unexpired period of 
the fourth and fifth years. 

Act VII {B.C.) of 1878, Section, Sckednles 
B to F, — It is much more convenient to leave 
all forme to be laid down by rules of the 
local Government. 

16. In conclusion, we desire to urge upon 
Government not merely in the interests of 
the tea industry, but in those of the whole 
province, the importance of devoting con- 
tinued attention to the improvement of 
communications with and throughout tiie 
Labour Districts of the Assam and Surmah 
Valleys. We believe that it is in this way, 
rather than by any scheme of Government 
emigration, that the waste lands of Assam * 
will ultimately be colonised and reclaimed. 
Every year sees an increaic in the numbers 
of the resident population brought there in 
the first instance to meet the requiremente 
of tea cultivation. If communication is 
made easy, rapid, and cheap, we cannot 
doubt that in time there will set in a 
natural spontaneous emigration from the over- 
peopled districts of l^orth Behar to the 
fertile rice tracts of Assam. Every Behari 
labourer who can be kept in health during hit 
contract term, and returned to his home as 
a garden sirdar, serves as a living stimulus 
to bring about such a movement. It is to 
Behar and the North- West that the tea- 
planters must, in the future, mainly look for 
their supply of labour. It is to Behar and 
the North-West that the Government must 
look for the working population to reclaim 
the wastes of its North-Eastem Frontier. 
In this view we feel it right to place in the 
very foreground of all schemes of improve- 
ment (apart from the introduction of an 
accelerated river service, which the local 
administrations are already doing much to 
secure, and the making of good roads in the 
labour districts themselves) the completion 
of those links in the interprovincial railway 
system which will make it a simple and an 
easy matter for the Behari labourer to journey 
to Assam for work, and which will at the 
same time serve to stimulate his set- 
tling there, by removing those sentimental 
ideas of distance and separation that more 
than anything else at present act as a deter* 
rant upon voluntary and permanent emigra- 
tion. We have the less hesitation in urging 
this matter, because experience seems to 
prove that almost any railway in Bengal 
must be a profitable investment for capital. 
Already lines are under construction which 
will, when completed, link Bettiah, near the 
Enstem Frontier of the Ghasipore district 
in the North- Western Provinces with Peepra 
Ghat on the Eastern limit of Durbhanga. 
If that line were continued through Pnmeah 
and North Dinageporc to Parbuttipore on 
the Northern Bengal State Railway, the 
whole of North Behar and the trans-Gftn- 
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getio portion of the North-West Proriiioes 
ironlcl, when the Kaunia-Dhnhri tnunwaj is 
finished, he in direct milwaj oomnsunioatiOn 
with Aseam. A line from Oam^ola to Per- 
buttipore wonld place the districts to Sonth 
Bchar, Monghyr, and Bha?n1pore in an 
equallj favoarable positiun. Each of these 
lines would pass through tracts of oountrj 
rich and fertile in ordinary years, hot still 
not altogether secure against famine. Apart, 
therefore, from their yalue as emigration 
routes, they would serre the double purpose 
of bringing the surplus produce of those 
tracts more readily to market, and of insur- 
ing the districts through which they run 
against the worst effects of scarcity. On the 
other side of Bengal we would point out that 
olmost everything has yet to be done to 
d**Telop the trade of the teeming districts of 
Dacca, Mymensingh, Sylhet, and Oachar. 
The Goyernment of Bengal is, we liave 
reason to know, fully alive to the great com- 
mercial and administratiye yalue of the 
schemes to which we haye referred ; and 
we trust that it will lose no opportunity of 
pressing them upon the fayourable considera- 
tion of the Go? emment of India and of 
Her Majesty's Gbyemment. 

A. Mackenzie, Freiident, 

W. Aitohison, H. F. Brown, J. G. G. 
Grant, L. Hare, A. B. Inglis, C. Macaolay, 
A. Wilson, Members. 

The 20th January 1881. 



MiNVTB BT Mr. H. F. Bbowv. 

Fabagbaph 16 sUades to an aoodemted 
riyer services which, the Oommittee has beea 
informed, is being nndertakmi by €K>veni- 
ment. I am interested in riyer ateameis. 
I agree that a daily and aoeelemtad stean 
seryice to Assam would be an advantage to 
that district, and I, am aware that Europeao 
opinion is almost unammcMis upon the point. 
That is natural. A similar, and probably 
equally unauimous, opinion prevails amongst 
passengers by other goods-carrying seryioss, 
such as the P. & O. Company for example. 
I do not agree that the proposed aooeleiataon 
is so urgent as to demand Goyernment 
interference — certainly not in oompetitioo 
with the liberal offers of steamer companies. 

The history of the river steamer compaviss 
is that, when plying on the GKinges, all bat 
one were ruined by the competition of a 
State-guaranteed railway. The one suryivor 
and another resuscitated company transferred 
their fleets to the Brahmaputra, wliere, after 
having, by much labour and expense, deye- 
loped an important traffic, they are again 
threatened with State competition. 

This tendency of the Government to en- 
gage in trade is alarmingly on the ineiesse, 
and unless that policy be authoritatively 
reversed, no private enterprise can be re- 
garded as secure. Thus, we should not be 
tempted, by the anticipation of special con- 
veniences, to countenance a policy whieh 
must seriously interrupt the deyelopnMnt of 
privste enterprise in this countiy. — CmiaUia 
Gtuetie, Jamtary 26. 

Hbnbt F. Bjm>wv. 
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Tea Reviews and Statistics for 1880. 



It is with no feeling of satisfaction, when 
one reads oyer the weekly reports of the 
whole year, to write a summary of this 
important trade. The end of 1879 will be 
remembered on account of the speculation 
tod high prices that ruled both in this and in 
almost all other branches of trade. It is 
needless to say that those high prices were 
unwarranted, and ererybody, from the small 
grocer to the outside speculator, has had to 
suffer, and Uiey are only just beginning to 
recoTer from their reverses. From the 
commencement of January until June it was 
simply a question of getting out of high 
priced stocks at the smallest loss possible, 
and the heavy imports which the high rates 
had encouraged the Chinamen to bring forward 
(notwithstanding the assertion that the season 
of 1879-8U was 20,000,000lb8. short, and 
that not another leaf was procurable), helped 
to make the fall greater than it otherwise 
would have been. Even with a short crop of 
20,000,000lbe. there was no reason in a rise 
of 6d. per lb., as there is always a large 
enough stock in the country to meet snoh a 
deficiency for one season, at all events. The 
importers will not understand that, although 
the stock in bond may look small, yet 
the low rates that have ruled of late years 
had induced many wholesale and retail grocers 
tu hold large stocks, and this one fact alone 
was proved by the persistent way in which 
buyers continued month after month to -hold 
off operating. An immense amount of tea 
was held by outside speculators, and such 
was the excited feeling, that there was 
scarcely a clerk (many only in the receipt 
of 50/. per annum) who did not hold at least 
one hundred half-chests ! All this had to 
come again on the market as the prompts 
became due, and if it had not been for the 
shippers, who bought most freely anything 
that was offered them, it is difficult to say 
what would have become of the stuff, as 
most of the dealers, being unable to sell in 
the country, were selling their heavy stocks 
at large discounts on the market. 

The total shipments from China for the 
season up to date are above last year, while 
those from India are greatly in excess. 

The total exports from China and Japan 
for the season 1879-80 was I60,000,000lbs., 
against I61,000,000lbs. in 1878-79 ; and we 
commenced the present season of 1880-81 
with a stock of 68,700,000lbs., against 
64.600,000lbs. in 1879 ; thus showing an 
increase in stock of 4,000,000lbs. The 
general figures are satisfactory as showing a 
S)tal delivery of over 200,000,0001 bs., 
against 198,500. OOOlbs. in 1879. The 
quantity for home consumption has been 
I56.000,000lbs., against 161,6OO,0O01bs. in 
1879 *, thus showing a decrease of over 
6 600 OOOlbs ; but on the other hand, the 
exports have been 44,500,000lbs., against 
87,000,O0Olba. in 1879, or an increaw of 



7,500,0001b8. ; making a total increase in 
deliveries of about 2,000,000lb8. Our 
imports for the year will be about 198,000lb8., 
against 184,000,00Olb8. in 1879 ; and 
202,000.000lbs. in 1878. It is not satisfactory 
to think that the consumption in this country 
is going off tea, but alUiough the figures 
show this falling off, yet we believe it is only 
on paper, and the real explanation it that, 
owing to the badness of the times, grocers 
hold smaller stocks. This argument is fully 
borne out by the heavy deliveries of the last two 
or three months, and is one of the many signs 
of returning prosperity ahd confidence after 
nine months of depression. The large export 
trade was not anticipated, and we have every 
reason to be thankful for the timely relief 
of the shippers. 

« • • « 

Indtait Tea. — It will not be found satis- 
factory to those interested in the future of 
Indian tea growing to look back through the 
year, and to see at once the immense losses 
most of the gardens must have sustained, 
brought about partly by over-production 
and also by the poorness of the crop which 
over-production must induce. The opst of 
making is known mostly about 1«. Zd. per lb. 
all round, and yet the average price 
made by the bulk of the gardens has been 
l». per lb., we believe. It was pointed out 
last year that, however cheap Indian tea 
became, the consumption would not exceed 
about 40,000,000lbs. for some years to come ; 
and that, on account of the bitterness and 
general uselessness of the lower-priced grades, 
Indian tea would not cut out the more useful 
and lower-priced China kinds. The latter 
can be, and are, drunk without mixing, 
whereas only a small proportion of Indian 
is required to add a point and pungency to 
the cheap and good China growths. Last 
season, from July 1879 to June 18S0, the 
imports were about 39,000,0001bs., but the 
present season is expected to yield about 
45,000,OO01bs., a large proportion of this 
increase having already arrived, thus over- 
flooding the market to such an extent that 
prices have ruled ruinously low. These low 
prices have certainly created a large country 
demand, and deliveries for the last two or 
three months have been over 4,000, OOOlbs, 
per month. These increasing deliveries are 
no doubt very encouraging to those interested, 
but we would point out that one had better 
not reckon on such good deliveries continuing 
unless the general consumption also increases 
in proportion. In 1879 the deliveries were 
35.250, OOOlbs., but this year they are about 
42,000,000lb8. The total imports for 1880 
are about 44,000,000lbs.» or 6,00O,0O0lbs. 
more than in 1879. The stock on Januarv 1, 
1881, will be about 2,000,O001be. more tW 
last year. The quality of the new season's 
has been generally poor, hence the OTer*aupply 
and very low rates ruling, for oommoa to 
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medium grades, while fiae to finest being 
scarce, bare met with eager competition, and 
extreme prices haTe been obtained. The year 
began with very heavy sales, and a general 
decline each month ensued for common to 
medium kinds, but finest were scarce and 
dear. In April the low rates stimulated the 
demand, and prices were firm In June some 
new season's came to hand, but they were 
poor and undesirable. In August, as the 
crop to band improved, so did prices, and 
anything with quality and strength command- 
•d extreme rates (or U. per lb. over their 
nominal value). The market kept firm with 
a good demand until October, when the very 
heavy supplies brought down all medium to 
fine grades id. to 6d. per lb., and also common 
kinds. This fall created an enormous demand, 
ond for the rest of the year a large trade was 
done, with heavy deliveries. Supplies were 
•qual to the occasion ; consequently prices only 
just kept firm at the low rates current in 
October. 

• « « • 

For months past doubts have been expressed 
as to the correctness of the figures relating to 
the receipts and deliveries of tea at this port, 
the returns furnished by the dock and wharf 
companies not agreeing with those issued by 
the Customs and Board of Trade authorities. 
The diffsrence between one set of totals and 
another has not been a matter of a few 
hundreds or thousands, but has amounted to 
••millions" of pounds' weight, and has 
consequently occasioned some confusion in the 
minds of many with reference to what have 
been the quantities of tea actually landed and 
delivered in London daring the past year. 
The only explanation that could be given 
was that the calculations from the dock 
returns were based on tlie old scale of average 
weights, whilst the estimates formed in official 
departments were founded on teas that had 
been specially weighed. As month after 
month showed the same inconsistencies 
between totals representing similar branches 
of trade, it at last became manifest that the 
>^SS^^gAte weight of packages imported had to 
the unofficial compilers imperceptibly in- 
creased, leaving always a net overplus of tea 
which was never properly uken into account, 
and which was included only when the 
Custom House returns were periodically made 
up. If it had not been for the latter, vherein 
•xtra vigilance is shown for the sake of 
securing every six pence of revenue that can 
lawfully be obtained, it is likely that the 
deficient mode of reckoning might have gone 
on unnoticed for some time longer, and that 
the statistical movements of the article for 
1880 would have been wrongly and imperfectly 
represented. A few words will explain how 
it is that ao great a discrepancy has crept in 
almost unperceived. Half-chests of '* Congou'' 
and •* Souchong," which were formerly 
calculated to weigh only 661bs., or about half 
a ewt., are now estimated at 60lbs. net, and 
packages of Indian or Assam tea, osually 



reckoned at 90lbs., are now known to average 
97lbs. each, so that as these are the very 
descriptions which figure most prominently in 
all statistics of tea, it is not surprising that 
the deficit existing between the private 
estimates and the official amounts, duly 
ascertained for the purpose of assessing the 
duty to be charged on the tea passing into 
consumption, should be so remarkable as wo 
have endeavoured to show. 

Fuller particulars, however, are needed to 
prove the extent to which recent miscalcula- 
tions have deranged the comparative landings, 
clearances, and stocks of tea with those in 
1879, and we select the totals published by 
Messrs. J. C. Sillar and Co. as the latest and 
most carefully revised that we have yet seen 
on the subject. According to their calcula- 
tions, the total quantity imported into London 
last year was 206,664,O0Otb8., of which 
137,763,OOOlbs. was **Congou," and 46,377,000 
lbs. Assam or Indian, against 185,176,000 
lbs. in 1879, which included 123,774,000 
lbs. ** Congou," and 37,518,0001b8. Assam. 
The total deliveries for all purposes were com- 
puted at 205,679,0O01b8., against 196,490,000 
lbs., the separate amounts of Cungou and Indian 
being 1 37,079, OOOlbs. and 43,836,OO0lb8. 
in 1880, against 135,484,000lbs. and 
34,097,000lbs. in the preceding year. Equally 
striking was the ^ amount estimated as 
stock, viz.^ 100,258,000lbs., as compared with 
96,188,000lbs. at the end of 1879, the 
proportion of Congou on hand being 67,425,000 
lbs , against 64,288,000lbs. in the previous 
year, and that of Assam figured as 
2l,225,000lbs., in contrast with 18,274.000 
lbs. But it should be remembered that 
the excess in the landings, deliveries, and 
stocks, here given, and which iu each instance 
is much larger than before known, would be 
smaller if the quantities pertaining to 1879 
were adjusted by the present method of 
calculating the actual weights of the chief 
kinds of China and Indian tea warehoused 
and delivered. 

It is also interesting to observe the great 
progress which the trade in tea has made 
within the past seven years. This is best 
shown by the enormous deliveries that have 
occurred in the Uuited Kingdom under the 
three different heads of '* Home consumption," 
♦' Exported,'* and " Transhipped," the 
subjoined statement enumerating these details 
being likewise taken from Messrs. Sillar's 
annual review of the London tea market, 
viz : — 

ooM^tion. ^^^' Tranrfupped. ^^^^ 



Iba. 

1874 ... 197.ftOO.000 

1875 ... 145.600,000 
187S ... 149.1<«,000 

1877 ... 161,275.000 

1878 ... 167,6d:t.000 

1879 ... 160,652,000 

1880 ... 168,570,000 



Iba. 
31,000,000 
31,700.000 
27.835,000 
35,000,000 
89,551,000 
36,170,000 
42,499.000 



Iba. 

8,800,000 
11,342,000 

6.238,000 
18,000.000 

8,299,000 

8,406,000 
11.644,000 



Iba. 
177,800,000 
188,542.0 >0 
183,256,000 
199,275,000 
205,542,000 
206,828,000 
212,618,000 



—7^ Oroter. 
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INDIAN TEA MARKET REVIEWS FOR 1880-81. 
By THE Leading London Brokers. 



/. — Doted Mincing Lane, 6th-7th Janu- 
ary, 1881. 

Thbbb prominent features mark the record 
of the past year — increased supplies, depressed 
prices, and growth of consumption. The 
year opened unpropitiously, and the spring 
found dealers and speculators loaded with 
stocks showing heavy depreciation, while 
importers had to face a constantly declining 
market and a scale of prices disastrous to the 
producer. It was not until the autumn that 
any real improvement took place, and then 
heavy deliveries showed that the low price 
was telling in favour of consumption. This 
fur a time imparted strength, and a permanent 
recovery would possibly have been established 
had it been practicable to regulate the supply. 
Arrivals, however, proved too much for the 
market, and prices agaiTi gave way, the lowest 
point being reached in October. Since then 
a partial reaction has set in, but it is mainly 
confined to fine grades, the bulk of the 
imports, consisting of ordinary to medium 
kinds, remaining almost at the lowest point. 
That there are grounds for expecting some 
recovery from the past depression the follow- 
ing considerations will show : — (1.) The aver- 
age price has fallen, for a large portion of the 
orop« below cost of manufacture. (2.) Con- 
sumption—taking the last six months* deli- 
veries as a test — has overtaken production for 
the current season, and perhaps for the next. 
(3.) A fresh market has been found for Indian 
t ea in Australio, and there may be some pros- 
pect of success in America. 

♦ • • • 

The statistics made up to 31st December 
show how considerable has been the deve- 
lopment in the Indian tea trade during the 
past twelve months, the imports baing 6^ 
millions and the deliveries 8| millions heavier 
than in 1879, the stock on 1st January being 
20^ millions, compared with 17j millions last 
year. These totals are heavier than was ex- 
pected, owing to the warehouses having 
returned the average nett weight of chesU at 
98tb6., whereas calculations have hitherto 
been reckoned on the basis of 92tbs. per chest 
The increasing use of Indian has affected the 
Uome Consumption of China, which has 
fallen off nearly 10 million D)s. during the 
year. These facts should have an important 
bearing upon the future of the industry. 

Wm. Jas. & Ht. Thompson. 



Thb past year cannot fail to have greatly 
disappointed, not only the importers, but more 
especially the producers of Indian tea, inas- 
much as the descriptions ranging from fair 
to good medium, which have constituted the 
bulk of the crop, have been realising a lower 
scale of prices than ever before noted. This 



must chiefly be ascribed to the over-production 
of all medium qualities, which compete so 
closely with the China growths, and of which 
we have received such large supplies ; these 
are now selling at losses to importers, and 
far below the prices of any previous season. 
The total public sales in I8S0 comprise some 
510,000 packages, equal to 45 millions, against 
470,000 or 42 millions in 1879 ; and in com- 
paring prioea we find all the finest lines quite 
up to previous year, while the other sorts 
show fully 2d. to id, decline, except com- 
monest, which are much oa a par. We are 
assured on sll sides that at the present low 
average it will not pay to grow tea, yet there 
are several very encouraging features to be 
noticed : in the first place, the extreme rates 
paid all through a dull season for all the fine 
qualities, or anything showing strength and 
pungency, and also ttie increased consumption; 
this will prove that Indian teas are becoming 
more and more appreciated every year, and 
it will be found that the increase in the deli- 
veries of 1880 is entirely due to Indian teas, 
the excess over last year's figures being 
6,364,2l2tbs. Further, it is to be noted that 
Indian teas are finding other markets, espe- 
cially in the colonies, and we hear from 
Australia that some 550,000tbs. weight have 
already been disposed of at satisfactory prioesi 
and that further shipments are being made. 
For the future interest of all, we might ven- 
ture to advise the proprietors of tea-growiog 
gardens to endeavour year by year to make 
as high and uniform quality and as few sorts 
as possible, feeling sure that those gardens 
adopting this plan will find their teas com- 
manding better competition than before. Tbs 
imports of China tea fully keeping pace with 
the deliveries, no materisl change has taken 
place, but generally the market has shown a 
declining tendency, and good useful black 
teas are being disposed of at exceptionally 
low rates — from 9^. to U., while common to 
good common we may quote at 7i<f. to S^ 

HULBBKT & Oo. 



DUBINC^ this month 33,000 packages wers 
offered at public auction. The stesdy all 
round demand existing throughout November 
continued through December up to the close 
of the market for the Christmas holidays. 
Ample supplies being again brought forward, 
no appreciable change has taken place in 
values, excepting for the better grades, for 
which there has again been a strong inquiry. 
As regards the quality of the teas offered, ws 
note a decided improvement in the manufacturs 
of many Cachar, Darjeeling, and Sylhet 
marks; and in oonsequenoe the teas from 
these districts have met with greater attention 
from the trade than Assam growths which, 
from their lack of quality, haTC bean^ cob* 
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parativel J speaking, neglect^. Our atatiatics 
show that the deliTeriea continue to be satis- 
factory, being OTer a million pounds in ezoesi 
of the corresponding month of 1879. The 
imports for the year were heavy, but we 
attribute thia more to the increased facililiea 
in the transit of teas from gardens and hence 
quicker despatch, than to any great increase 
in the actual crop. Quotations for the past 
month : — Broken teas : Bust 7^d. to 9d. per tb ; 
red fannings, Ti^'- to Sd. per lb; brown fannings 
Sd, to 9dL per tb ; good liquoring and leafy 
aorta up to lO^d. per tb. Souchongs : Bold 
leaf, fair water, did. to 10^ per tb ; Pekoe 
Sonohongs, fair to good, 10|^. to It, Id, per tb; 
Pekoes and Broken Pekoes : Inferior, 11<^. to 
U. (Hd, per lb ; medium to fine, U. 2d. to If. 
8J. per tb ; finest, 2s, id. per tb up« 

Gow A; Wilson. 



Fbox the 17th to theSlst ultimo there were 
only two small sales, comprising 992 packages. 
This week, however, over 15,000 packages 
hare been offered at public auction, which, 
considering the large quantity brought for- 
ward, have passed fairly well. The greater 
portion still consists of common and undesir- 
able parcels, which have sold with difficulty, 
the rates ruling before the holidays being 
barely maintained. Common Pekoe and Broken 
Pekoe from lid to ]«. 2d. show exceptionally 
good value. The better descriptions, on the 
other hand, especially if possessing quality in 
the cup, have met with good competition, and 
sold at firm prices. The figures just published 
are satisfactory, as, owing to the teas coming 
to hand sooner this season, the stocks are large ; 
atill, the deliveries have been correspondingly 
heavy, those for the month of December being 
more than a million pounds oyer those of 
1879 for the same month. For the past six 
months the deliveries have been at the rate 
of 3,7OO,O00tbs. a month, so that if this aver- 
age is maintained until the end of Juue, and 
the total import for the season does not exceed 
43 millions, the stock on the IBtb of July should 
be about 13 millions, or rather over a million 
pounds less than at the same time last year. 
Advices from Calcutta by letter, dated 15th . 
December, state that 5,500 parknges bad been 
sold there during that week. Prioea for good to 
finest Were firmer, but common descriptions, 
especially broken teas, were easier, as com- 
pared with the previous sale. 

Gborob White & Co. 



In our review for 1879 we recorded that 
the lowest point Indian tea had hitherto 
touched had occurred in August and September 
of that year, but now we have to record that 
during the greater portion of 1880 an even 
lower scale has ruled for the bulk ; this has 
bad the natural effect in expanding the con- 
■nmption of Indian tea at the expense of 
China growths, as will be seen from the 
following figures showiDg a falling off in 



home use of China during 1^80 to the extent 
of ll,657,000tb8. and on inereatt in Indian 
of 6,364,000tbe, 

The low range of price, although disastroua 
to producers in many instances, cannot be 
regarded but as highly beneficial to the future 
development of the trade, for nothing but a 
low acale of oost could have the effect of so 
quickly extending the use of Indian tea. 
That this increasing use is likely to be main- 
tained we have no doubt whatever, provided 
that no material rise on present average Taluea 
occurs, and should growers be enabled to 
meet the demand for fair qualities at moderate 
prices, there seems no reason why India 
should not furnish the larger proportion of 
tea in the future. lu the meantime the use 
of Indian tea is becoming more general both 
unmixed, and mixed with China tea ; in the 
latter caae a much larger proportion is now used 
than formerly. We believe we are quite correct 
in stating that, where Indian growth has been 
used by retailers, it would be difficult, perhaps 
impossible, for them to do without it entirely. 

The course of prices during the year has 
been a declining one for common and medium 
kinds, and a rising one for fiue and finest. 

The year commenced with a high range, 
due to Uie speculation for broken teas and 
Souchong sorts, and a moderate level fur the 
finer qualities ; but as supplies increased, 
values of the common kinds rapidly decliued, 
as also did medium teas, whilst the position of 
fine, owing to scarcity, hardened until August, 
when a good demand set in and very inflated 
prices for any teas with real quality were 
obtained. As supplies increased, this anima- 
tion rather subsided, but towards the close of 
the year, when it became apparent that fine 
teat would be very short, a better feeling set 
in and prices ruled higher. Medium teas 
also showed more firmness, but as the supplies 
of common were abundant, prices went 
rather easier, and there was not much dieposi- 
tion to buy freely except Fanninga and 
Broken teas up to 8|a. and Souchong sorts 
up to lOid, 

Throughout the year the proportion of 
Broken teas, especially Broken Souchong 
and Pekoe Fannings, has been very large; 
these latter have been difficult to quit. 
Pekoes have also come forward in exceedingly 
large selection, and have met with a dragging 
sale at lid, to U. id, although always offering 
good value. Broken Pekoes of medium to 
fine grades have been scarcer than usual this 
year. Finest kinds, as before noted, remained 
scarce. 

Assam growths, with t)ie exception of a 
few early in the aeason, have shown great 
falling off in quality, and are decidedly below 
the average. 

Cachar and Sylbet growths have proved of 
quality rather above the average, and are 
now attracting more competition, as much 
attention has been shown in manufacture, 
especially in the former district. 

Darjeeliog teas have throoghout the year 
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wM with good fptrit, and prices hmre mWd 
ntber bigher is p rop^ lk w to tiIiim obtnn- 
aMe in nadUr gndet of other dittrieta, 
wbilat for finer makes the disproportion ia eren 
greater ; the eaoae of thia favoor ia the aeareity 
of flaTonrj China Kaiaova. and perhapa alao 
the niore extended nae of Indian teaa vithont 
any aiiztore, for which porpoae Daije^ing 
grow^ are tctj initahle. 

Cbittafong teaa have been rather poor; 
Kangra Yallej kinda aearee, with few of any 
good quality. Chota Nagpore teaa hare been 
indiiEerent The Dooaia dietriet baa aent 
mtme fair apeeimena of nianofiiietare, and wo 
look for good atylea from thii qoarter. 

Debra Doon teaa bare hardly been aeen 
here during the year. 

Keilgberry teaa have shewn fair atyle, 
and bare aold with good eompetition. 

Ceylon teaa bare again prored deficient in 
quality, and low pricea only have been obtain- 
ed. 

Java kinds, since the spring, hare snfi<nied 
in consequence of the cbeapneaa of Indian, 
and deliTeriea of late have eonaiderably de- 
creaaed. 

It ii worthy of note that aonr, burnt, and 
thin burnt liquora bare been Tery rare for a 
long time past — a proof of the greater care in 
nsnufacture now shown than in former years, 
when such undesirable makes formed no small 
portion of the supplies. The size of breaka 
has been larger notwithstanding that the 
splittiog up system still prcTails in Calcutta ; 
the number of the lota at each day'a auction 
here ia very large, and as imports increase 
it will be neceaaary to endeavour to still 
further enlarge the size of the breaks, aa 
buyers in some instancea do not see parcels 
of leaa than about 15 cheats, and with larger 
importa this limit may be still further in- 
creased. 

Bulking in India aeems to be extending, 
and as no objection is raised by buyers here, 
so long aa the process is thoroughly carried 
out, much time, as well as expense, will be 
sared where bulking can be done properly in 
India without running risk of injury by 
climate. 

Prospects of the market for the New Year 
should not be unfavourable, as the baneful 
rsaults of the speculatiTo mania have pasfccd 
away, and trade generally throughout the 
country shows some improvement ; moreover 
the basia of Tslue with which this year 
commences is low. whilst the well maintained 
increaae in the consumption should impart 
more confidence on all sides, even if the 
original estimate of the import for the preeent 
feaaon prove nearly correct. 

LlOTD & CUBSHIRB. 



Thb ineyitable reaction from a wild spirit 
of sp«'Culation and infiation of prices, such as 
occurred in the autumn of 1879, operated 
through the first half of the past year, induc- 
ing distrust of the market, and so reducing 




to the bare aeeeaaitses of the 
■a prored by a falling off in delii 
Hone nae, and aa alaoat ami 
ia pricea during thia period. Sack a state of 
affdra might aatarally have beea e xp ec ted te 
cnsore very modfrate views for aeeeoa lMt> 
81 ; bat owing to eoaipetitioa aaosig baywa 
for the Roaaian BMrkei, hi^ openiag ntn 
were paid, and a ctwaidfraMe weight of tea 
amt forward at too high a coat ; anid later oa, 
when pricea had given way to aoae exteat for 
black leaf teaa, oar market had 
preaaed, through hard timea, and 
ing anppliea of Indian leaf — pricea for which, 
deapite a previona fow range, gave way 10 te 
20 per cent, daring September and October — 
that the boaineeB of the year most, we fear, 
proTA disappointing to ame haate ; and it 
would have been rery moeh anxe ao bat Ibr 
the great increaae in exporte ; ahippers reliev- 
ing the market of teaa for which there waa 
leut Home trade inquiry, and ao aftirding 
moat opportnne r^e^ and whidi waa doobly 
fortunate, — the boaineaa proving profitable to 
shippers. Bed leaf Congoua are aaid to ahow 
worse resulta than bla^ leafo, qoality being 
generally inferior. We do not renember to 
have aeen ao low pricea, qoality considered, aa 
have been enrrect the last two months, for 
fair to medium Congoaa, say ML to llifL per 
lb. ; nevrrtheleaa there baa been no sign of 
speculation, or even a deaire to hold fair atoeka 
until the paat fortnight, when dealera evinced 
more diaposition to do busineaa. Daring the 
last month or two merchante have aopported 
the market, being warranted in thia coarse 
by a very eaay range of prices for current 
qualitiea, and increased deliveriea, iHiieh prove 
that the Trade throughout the country had 
been working on low atocks ; we do not think 
Home Conaumption has fallen off or even 
remained atationary, but that the eeeming 
decline waa due to distniat of the market. We 
are pleaaed to notice a leaaened demand for 
low common tea, though thia may be doe in 
aome measure to the depreaaed currenciaa for 
better qualitiea. 

A special feature in the year's bosineas is 
the large increase in Imports and Beliveriea 
of Indian leaf ; the former showing 17 and the 
latter 21 per cent, increase over those for 1879, 
while the atock on 31st December was only 
15 per cent in excess. Deduoting Indian 
teas, and exports, from groaa deliveries for 
1880. it gives 115,620.00O,lbs. as the quantity 
of China tea taken for Home uae in the 
United Kingdom, as againat 126,570,000lbs. 
consumed in 1879. These figures ahow a 
startling, though eMifwiiMf, diaplaoement of 
China by Indian leaf. It is quite evident the 
production of tea is outstripping consumption, 
and all the more so if quality ia not a neeeasi- 
ty ; it therefore seems as though one or other 
industry must give place ; aa if importe eon- 
tin oe in excess of requirements, merohanto are 
bound to lose money. The straggle between 
the produce of both countries is likely to bs 
obstinate and protract«d ; we think Oiuui eta 
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produce cheaper, but the taste for Indian teo 
ia gaining ground in thia country, and by the 
iiae of machinery and other economical ap- 
pliances, planters expect to better their posi- 
tion, which has been a very trying one the 
laat two or three seasons. 

Indian Teat. — Offerings in January were 
heaTy» but demand being principally confined 
to teas under U. id, per lb. and fine Datjeel- 
ingSf a large percentage of medium and fine 
were withdrawn from sales. Business the 
succeeding two months was even more unaatis* 
factory, with a general decline of \d. to 2d, 
•per lb. ia teas under U. 9d. per lb., the only 
grades showing steadiness being fine and 
finest at and over 2<. per lb. As an indication 
of the market, we may mention unreserved 
sales of 1,60U packages second hand teas in 
If arch at 2d. to 9d. per lb. under cost prices, 
though the original prompt on many of the 
teas had not expired. Continued heavy offer- 
ings in April and May, and a dull Country 
Trade, specially in Ireland, caused prices to 
droop a further id. to 2d. for teas to I5. 2d, and 
2d, to 3tf. on better grades to U. 6d, per lb., 
though at the same time the market was har- 
dening for really fine. Early in June a favour- 
able change occurred, the offerings at auction 
being much reduced. Common Pannings ad- 
vanced \d., and better teas to Is. 2d. both whole 
and broken, \d. to Id. parcels with point and 
character over 1*. Ad. showing even a larger 
advance. The first new teas were sold early 
in June, 50 chests Daijeeling Co. averaging 
only If. Zkd. per lb. During July and August, 
with a very inferior quality of imports and a 
continued dull Country Trade, undesirable 
teaa to !«. 2d. gave way \d. to id. per lb. 
Heavy offerings in September caused a weak- 
er market, specially for teas from \t, id. to 
It, XOd., but a regular break-down oconrred 
early in October, when an average fall of 10 
to 15 per cent, took place, grades under 1«. Khow- 
ing \d. teas from U, to \t. 6d.^ Id. to 2d. ; U. 
6d. to 2i.Sd.to^, and from 2$. to 2s. 6d, to 
id. to 6d. per lb. decline ; thongh at the same 
time there was keen competition for teas with 
exceptional quality. The above-noted drop 
brought in buyers, and so a steadier market 
the latter half of October ; strong liquoring 
broken Pekoes, at and over U. id.^ fetching 
some advance. During November there was 
renewed weakneas, teas to U. 4d. per lb. sell- 
ing irregularly at an average decline, but 
which was recovered in December, the market 
cloaing more steadily. Assam teaa are of 
inferior quality this season, and so the pre- 
ference for Daijeeling growth has become 
more pronounced and general. Cachar teaa seem 
also to be preferred, being of an intermediate 
quality and flavour, and this fact would seem 
to indicate a change in public taste. It is pos- 
aible too free pluckiDg, or some riimatic influ- 
ence, or a change in manner of preparation, 
may have operated against Assam produce ; 
we have no doubt good strong, old-fashioned 
Assam teaa will always command a ready aale, 
«ad iaTotirable reoeption ia this market The 



science of blending is better understood now- 
a-days than in former years ; and so we are 
told Daijeeling leaf is specially suited for mix- 
ingjwith Foochow Congous, as Assam growth 
ij with black leaf. It is satisfactory to note 
the success which has attended the introduction 
of Indian tea into the Australian markets, 
which may prove a vent for a tithe of the pro- 
duction, aaeven this first year of trial the 
supply promises to exceed l,000,000lb8. 

Shbpabo ft Co. 



IL-^DaUd Minetng Lane^ XZth'lAth 
January, 1881. 

There has been better tone in the market 
this week, and the sales have passed with more 
spirit Prices for Pekoes from \i. id. to '1$, may 
be quoted about \d. to 2d. and Broken Pekoea 
fully 24. dearer ; whilst over 2t. both Pekoes 
and Broken Pekoes are fully 2d. to Zd. above 
the rates ruling in December. Under U. id.^ 
Broken Pekoes possessing streneth are firmer 
to the extent of Irf. to 2d„ whOst leafy kinds 
with point also show an advance. Broken teas 
and Souchongs are steady at previous rates. 
Daijeeling teas with quality are still in favour, 
as also some of the Oachar growth, whilst 
several Chittagong invoices have shown a 
marked improvement in quality. Eangra 
Talley teas are scarce, and the few offering 
are wanting in point and flavour. From 
Assam there are still very few good invoices, 
and although some tippy parcels have realised 
full prices, the quality, aa a whole, from this 
district continue to be poor. The figures 
for the paat twelve months have been re-issued, 
having been re-adjusted so as to make them 
correspond with the Board of Trade Ketnms. 
The total imports of Indian tea for 1880 are 
altered from 44,01 l.OOOlbs. to 45,010,0001bs., 
and the deliveries for the same period from 
4l,607,0001bs. to 43,807,000lbs., whilst the 
stock is changed from 20,22d,0001bs. to 
20,473.0001bs. Advices from Calcutta by letter, 
dated 22nd December, state that 6,000 packages 
were sold there on the 16th of that month. 
Common kinds were firm, but fine and finest 
were again dearer to the extent of \d. to 2d, 
per lb. Darjeelings being in great request real- 
ised extreme rates. During the week 12,877 
packages have been offered at public auction* 

Obo. Whitb & Co. 



Thb new year has commenced with rather 
less supplies at auction than had been antici- 
pated, considering the large arrivals that took 
place during the holidays. Large quantities 
of fannings, broken teas, and Souchong sorts 
were offered on the first resumption of busi- 
ness ; a decline of about \d, per lb. took place ; 
since then the proportion of these grades has 
been less, and whilst broken kinds are steadier, 
leafy makes up to 10|<^. do not show signs of 
improvement. Pekoes are rather more ssle* 
able at 11(^ to 1«. Id, \ oyer this range prices 



FA3T & FUTQRE ( I 

■how mora finnnew, *d<I notlcmibls p>rcrla>t 
■bout li. M. to U. \0d. nil laadilr at i slijcht 
•Uniioa. whilit fina and flnait oommuid a riae 
or about lif. to 3i. par lb. Broken Fsknra 
witb atreogth are attracting mora attentinn. 
■nd full ratei are making fiMm li. 3d. to U. 
td.;otBT this prioa aboat Id. per lb mors ii 
obtainable, whilst fine and SnraC are eitremetj 
acaroe and command nther inflated value*. 
Lu)TD & Chhihihi. 



III. — Dvttd Mincinj Lane, 21t( Jamiaru 
18SI. 

A decided improvenent in the tone o( the 
market has token place ainne theinueofour 
laat leport, and an axteiuiTe buaineei haa 
beea tranuotrd. I'bs auctions hare been 
heSTy, oompriaing B total of SS,OI)0 paokagea, 
nearlr all of whieh have fouud buTera, Aa 
before, demand has ohiefl; run upon the highar 
elaasas , and onnpetitinn has put iip ihs pHoe 
of Iho finer grsdes of broken Prkoei id. ta 



per lb., and of Pekoe Id. to 2d. per lb.. 

ife fairto mediu -.--'• • ". 

u li. to li 



n grades of broken Pekoe 



ir kinds of Pskoe id, to Id. per Ibj 
the lower classes, howsTer, hare not improved 
in value, Bouobongs and Fekoe Souchong* 
from 91^. tolli'. tamaining at the previon* 
level, while fanniDga and broken tea* from 
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Bd. to Hd. beiog neglected, show even belter 
value to the buyer thanjhitberta. Tba mdim 
of the market hs« been materially th^ied by 
the smell proportion of high daaa ten impot^ 
ed in leoent cargoea, the abtenoe of fine 
Pekopi being very nnticeable. and thia baa 
■timiilsled the demand for&ne broken Pekoes. 
The large proportion of broken end low leafy 
kinds, on the other hand, has dipresaad the 
value of Ihaas grades, so that in thia re*peet 
tbe position is just the ravene of what it was 
about a year ago. when eonmnn grades were 
above, and the finer kinds below, the avrraga 
priae, upon which we remarked in our spe- 
cial ciroular issued at that time. That bnyers 
more than ever appreoiace fins tea bsa been 
demonstrated by the latest prioes paid for the 
Dooleriah and Eelai Valley marks, of which 
SS6 cheats were sold on the 13th at u average 
of 3e. Id. per lb., the highest quotation being 
3t. Bid. for £0 oheste of Pekoa. In Septem- 
ber ibe average obtained waa it. Bid., the Pe- 
koe realising 2t. 8ld.; meanwhile tbe prioea 
have been ateadily advanoing, until oompeti- 
tion among buyers of fine U« bae raised tbs 
value of this mark nearty 8d. per lb. The 
peculiar and apcoial merit of these tea* eon- 
aiits in their possessing great atrength and 
riohness together with Ihe bigheal flavour, a 
CDtnbination whioh hitharlo it baa bMH as- 
■umed that it la scarcely postible to attain. 
Wm. Jas. ft Ht, Tbommtot. 



THE PAST AND FUTURE OF INDIAN TEA. 



Table stowing the Amount^ Value, 
and Average Price per li. of Ex- 
porU of Indian Tea during the 
fftten years, 1861 to 1876. 
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A glance at the table, com- 
piled from Governniflut of lodia 
Returns, will teach many important 
leaaons, and be of ^eat iiae in show- 
ing those engaged in the production 
of tea bow far they can safety go, 
as far aa the Home Market is con- 
cerned. An element has entered into 
the calculation within the last five 
yearg, the e&ect of which we cannot 
fairly judge, without knowing more 
than we do at present as to the avail- 
able area for t«a and the probable 
increase of tea in fntore years ia 
Japan ; but, on the other band, the 
popolatioQ of the world and oooae- 
qaent consumption of tea is 8t«adily 
on tbe increase ; and besides, the 
consumption of tea per bead ia 
Britain and elsewhere baa alio 
greatly improved, and will doabtlcM 
ooutinae to do ao, more 'kod xuvn. 
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the better the quality of the balk of 
the tea that g^oes into the market. 

The OoverDmeDt of India calon- 
lates that tliare are more than half 
a million acres under tea throughooi 
the Indian Empire. 

Even making allowance for plant 
in utterly unsuitable areas, for 
young cultivation y and for land 
under native management, &c.y we 
can hardly believe that the outturn 
per acre throughout India is likely 
only to be seventy pounds of tea 
during 1877 ; indeed we shonld feel 
disposed to place it at nearly double 
this amount^ and we would place the 
average outturn per acre, when the 
whole area comes iuto full bearing, 
•ay five years hence, at certainly not 
IcM than two hundred pounds. 

Assuming the above estimate of 
the amount of land under plant to 
be correct, the outturn ought to be 
not less than one hundred million 
pounds; but we feel sure that there 
must be some very grave error, and 
Government may possibly include 
what they call '^ land taken up for 
tea, but not yet planted,*' which in 
some cases is ten times the area 
actually under plant; and Colonel 
Money lays down that a man ought 
never to plant more than one-fourth 
of an area of 400 acres. 

However, what we have at present 
more particularly to deal with is, 
the vast increase in the import of 
Indian tea into Britain, and the 
manner in which it has been received. 
The average price obtained during 
the last three years under review is 
nearly one penny per pound above 
the average for the fifteen years ; and 
considering that the amount for the 
last of these years shows an increase 
of fifty per cent, on the year imme- 
diately preceding this triennial 
period, and that the increase iu price 
is nearly two pence per pound, a 
thoroughly healthy state is surely 
indicated, and we see no reason to 
doubt, if due attention is paid to 



quality, that the average of the next 
triennial period will show equally 
favourable signs, though political 
considerations and the state of the 
Home Money Market will, perhaps, 
have even more to do with it than 
tlie quality of the tea» We believe 
that the present body of planters is 
fully convinced that quantity with- 
out quality would only cause tea to 
become a drug on the markdt. 

A very common assertion is, that 
the bad quality of the tea manufac- 
tured in the earlier years under 
review had srreatly to do with the 
erash in 1866. We consider that the 
above fignres will show this not to 
have been the case, and no other 
year gives an average within a penny 
per pound of that of 1865-1866. 
The wretched price obtained for the 
teas of 1866-67 was the consequence^ 
and not the eauiie, of the wide- 
spread ruin of that period. Indeed, 
it was a year of financial panic 
throughout the world. If the teas of 
this year were inferior to those of 
former years, ib must have mainly 
arisen from the utter inability of tea- 
proprietors to advance the requisite 
funds for working expenses, aud not 
from any fault of, or incompetence 
in^ the local management Further, 
the increase of tea over the previous 
year was something enormous, and 
this on a panic-stricken market was 
quite sufficient, of itself, to render 
the finest teas almost unsaleable. 
We are further driven to this opinion 
by the fact that, in the year imme- 
diately succeeding, Indian tea fully 
regained its natural position even 
with an increase (allowing for the 
month of April) of twenty-five per 

cent.* 

In every case of abnormal increase 
of quantity over the previous year, 
the price has fallen ; and in 1871-72, 
when it was very great, it barely 

* The duty WAS reduced io 1861 from 1#. S«f. 
to U. per H>., and ia 1807 to M. per ibk^tho 
preteat dvktj* 
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maintained its position. These facts 
ought to teaoh us to imitate the tor- 
toise rather than the hare. 

We have a giant to contend with 
in China, and while we do not be- 
lieve that India will ever become a 
" Jack the Giant Killer/' she may 
grow into a giant of equal propor- 
tion, if she is only wise in time, and 
is content with real, if slow^ pro- 
gress. We have purposely excluded 
the results of 1876-77 from our cal- 
culations. We believe that the 
approximate amount was twenty- 
seven million pounds, and the value 
something like two and a half million 
sterling, which would bring the price 
nearer to that of 1865-66 than that 
of any other year, and would be 
about two pence per pound above the 
general average, — an additional sign 
of its increasing favour. 

We believe that the present low 



prices arise from temporary, rather 
than from permanent, causes, and 
that while present transactions are 
against planters, Indian tea has still 
a bright future. 

During 1876 the exchange had a 
great deal to do with keeping up the 
price of tea, as many invested in it 
for home remittances ; bat as most 
people who did so lost more by it 
than they would have done by 
adopting the ordinary course, this 
form of remittance is not likely to 
be again extensively adopted, except 
by merchants who thoroughly un- 
derstand their chances, and the most 
suitable market for their teas. Fur- 
ther, only large breaks are looked 
upon with favour by the London tea 
brokers, who, we believe, unless the 
break reaches a certain number of 
chests, do not even take the trouble 
of sampling it. 



POSITION AND PROSPECTS OF INDIAN TEA 

COMPANIES. 



Although the crisis in which 
the Tea Industry now finds itself, 
equally affects the pockets of public 
companies and private owners, there 
is a difference in the recuperative 
powers, and therefore the future 
prospects, of large companies and 
of comparatively small private es- 
tates. In the former case the one 
started with a tangible capital, and 
any present indebtedness is probably 
out of proportion to the value of pro* 
perty concerned. Still, of course, 
this indebtedness prevents the de- 
claration of dividends, and share- 
holders now find themselves reduced 
to very bad case. In fact a glance 
at the Share List reveals a truly 
appalling state of things. Out of 
some 90 Tea Companies^ 48 last year 
paid little or no dividend, while 
the price quoted per share is almost 
nominal, and sales can only really 
be effected at a ruinous sacrifice. 

In those cases where loss li^s con- 
tinued for years, of course the case 



is even worse, but this burden is 
distributed over the many, and 
amongst men to whom the loss is less 
acutely disastrous, probably, by 
reason of the fact that it is surplus 
money over and above their current 
expenses of livelihood which they 
have invested. Granted that it is 
none the less disappointing to such 
shareholders to find their capital 
yielding no return, still, in judging 
of the probable effects of the present 
crisis, we must not run away with 
the idea that because a Company 
has been paying no dividends for 
several years, even, and is in debt 
to its agents, it must of necessity 
close. If some Agents or Banks 
are found unwilling to continue ad- 
vances, others will, in very many 
cases, be found willing to take their 
place, by reason of vxe substantial 
security which lies behind. We 
would go further, and say, that in 
many cases it would be good policy 
for shareholders to raises by da* 
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benturesy strictly among tbemselvesy 
money to redeem fully all present 
indebtedness^ and to provide, also^ 
a working capital, — thus saving 
themselves the crushing charges they 
now have to pay» If they did not 
make money out of their ordinary 
shares, they certainly should, as 
things go, out of their preference 
shares* They would also have more 
real power of control over the opera- 
tions of their Company, and the 
result could not but tend to the 
general advantage of shareholders* 
If a new reginuf of strict economy 
and more careful management be 
enforced, there is no reason why 
those Companies, whose property 
has not gone utterly to the bad, 
should not, in a few years^ pull 
round. ThUt the losses of the past 
will ever be made good in the future, 
is doubtful, for tea will not again 
give the financial return it once did. 
Production is bound to increase, and 
competition is becoming stronger in 
other parts of the world, while cul- 
tivation bids fair to be attempted in 
places where hitherto it has not been 
thought of. Still, with that greater 
attention to detail which we have 
referred to, and with the improve- 
ment to the highest point of culti- 
vation and manufacture which, in 
all well-regulated Companies, is now 
likely to take place, the future out- 
look seems less gloomy than de- 
spondent shareholders seem to think ; 
and we would therefore give a 
word of advice to those interested 
in public Tea Companies in India, 
not to allow themselves to become 
panic-stricken, and to recklessly 
sacrifice their property. If share- 
holders can in any way hold on 
to their shares, we would say, do so, 
and become your own money-lenders. 
We believe things have come to 
the worst, and that they will gradu- 
ally mend. It must not be forgotten 
that one marked effect of the low 
prices lately prevailing has been 



to induce the trade at home to 
purchase much more largely of 
Indian teas than heretofore, and 
thus the percentage of mixture of 
India with China has greatly in- 
creased ; while, also, the sale of our 
teas, pure, by reason of their present 
cheapness, has already begun. The 
taste for pure teas, which must thus 
be created, can only have one effect 
— that of a future considerably 
increased demand for our product ; 
and if the deliveries for this year 
should increase in the same ratio 
that they did last year, and the 
forwardals do not exceed those of the 
last season, it is estimated that 
about July next there will be little 
or no stocks. The result of greatly 
diminished stocks would necessarily 
cause a marked and probably per- 
manent increase in price for Indian 
teas ; and, although the good which 
may thus accrue may be almost, at 
any time, partly undone (at any 
rate for the next few years) by a 
subsequent too liberal supply from 
this country, it is to be fairly 
assumed that people looking beyond 
the immediate present would not be 
so foolish as to abandon other 
markets they had already succeeded 
in opening up, simply for a possible 
gain by a re-diversion to the original 
market. We have heard the fear 
expressed that this may happen 
even now, in consequence of the 
sudden improvement in home prices; 
and that the efforts, hardly yet com- 
plete, for drawing Australia into our 
net, may receive a check on this 
side. We cannot believe this ; nor 
that the Syndicate will take its hand 
from the plough, and leave untilled 
the rich harvests which undoubtedly 
await them, in time, in America and 
Canada, — ^not to speak of other 
markets which might and ought to 
be essayed. 

Although the home market has 
hardened, too much dependence must 
must not be placed on a contiuuance. 
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Tliere are many circumstances which 
liave led up to present improved 
prices. That prices will improve we 
nave little douht, but the change 
will be sloW; and those will do well 
^ho receive the late increase of price 
with a due amount of caution. 
Too sudden a rise or fall is often 
caused by *' specnlation/' or *^ neces- 
sity/' — not based on the real state 
of the market : although of course 
it is to a certain extent a straw 
which shows the way the wind blows. 
Public Companies must not be too 
hastily led away by present im- 
proved prices, and they must not 
relax their efforts to support the 
Syndicate in the attempt which 
has been begun to find new markets. 
As a matter of fact we have little 
doubt that people at home have mag- 
nified the possible effect of the 
Syndicate's operations, and that this 
may have had something to do with 
a better tone for Indian tea ; but 
whether so or not, money spent in 
''prospecting'* will be well spent, 
for that a retnrn will in due course 
follow, few doubt. It only requires 
necessary funds, and perseverance for 
a sufiicientty long time, and we do 
not think that time need be very long. 
It is not at all likely that China will 
ever send her b^t class teas to 
compete, on their individual merits, 
with ours ; and if she does not, even 
our common growths will, as 
peoples' tastes become educated, sup- 
plant the ordinary Chinas, and deal- 
ers will not be found to indulge so 
much in '' mixing" when they find 
they can get a pure tea at almost a 
like price as the '* blended" article. 
Doubtless at first we must be con- 
tent with a small profit, or even with 
BO profit at all ; but that is better 
than incurring, as we have latterly 
been doing, heavy positive loss. It 
is necessary, to prevent disappoint- 
ment, to bear this iu mind. If ship- 
pers to new markets mn away with 
tlie ^ea that they are at once going 



to make their fortunes, they will 
find themselves mistaken. They 
must bring themselves to look npon 
the venture, at Jlrsty as one which 
msy only reduce the loss they have 
been incurring but also, hopefully, 
as a venture which will ensure them 
future profit; and they must also 
take into consideration this fact— - 
that for every million pounds of 
Indian tea withdrawn from the 
London market, a fairly perceptible 
increase of price for that wliich re- 
mains is likely to follow, — till, when 
the withdrawals reach a telling 
amount, profitable home prices may 
become the rule, and not^ as noWj 
the exception. 

Our argument then, is that 
should the present improved prices 
continue and even increase, we should 
on no account slacken the efforts 
we have begun to make abroad, or 
limit the sphere and activity of 
our intended future outside operations. 

Again we say to shareholders- 
take heart. You have eveiytfaing 
to lose by abandoning your interest 
in tea now ; but, most probably, 
something to g^n by holding on. 
It is justly believed that the amend* 
ment of Act VII., which is about 
to take place, and which is quite in 
the direction sought for, cannot but 
exercise a oonsiderable influence for 
good upon the tea industry; the 
opening of new markets is another 
step towards improvement ; the 
increased and increasing appreciation 
of Indian tea at home is another; 
the abandonment of extensions is 
another ; the necessity for higher 
cultivation and more careful manu- 
facture is another ; and last, though 
not least, the more economical con* 
duct of public companies,— 'Whick 
may now be looked upon as of 
acknowledged admission and cap- 
ability — will be found a furthnr 
factor in the problem of bow te 
save our irreat^ Industry from tbe 
ruiu which has so nigh engulfed it 
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1HP0BT8, DELITEBIBS, ( 829 ) AND STOCKS. 

IMPORTS, DELIVERIES and STOCKS. FOR THE YEARS 
1872 TO 1880 INCLUSIVE, 

As tk^ stood in each Month of each Year, — a/i classes of Tea inclusive. 



1880. 


1876. 




1878. 


Montk. 


ln>(»rl 


DeUinr. 


Slook. 


i»P«t- 


Dalinrj. 


stock. 


Import, 


D^..r7. 


St«k. 


J«»«7 ... 


»,*7o,<m 


I,MD.«0 


W,0M.O4 


».IB1,000 


8,M0,0» 


16.W),00( 


6,f7B.000 


S.!01.WO 


i7.eoi.ooo 


V.b»ar - 


s,»Be,ooo 


J,0«»,«K. 


10,8(1.001 


S.SU.0O0 


«,87l,000 


ii,Bei.ow 


1,817.«>0 


I0,««i.000 


1 7.180.000 


Mmh 


«,t«e,««. 


*,«4,W0 


ll,S83.00l 


!.«J7.000 


i,MS,«» 


l»,tI8.0o 


S,1JT,D00 


»,17*.000 


i7,119,0W 


April 


I,H3.«» 


4,(H0.«« 


l»,8»».non 


1,(1M.OOO 


i.eos.ooo 


i*.oe*.«Qi 


1,8W,000 


»,110,000 


le.oio.ooo 


».r 


n3,ow 


3,iss.oo(. 


17.Ut.DD' 


70*.aon 


».*«,«» 


i!.iir».oo( 


BSI.OOO 


l,t8),<X10 


l»,Mt,000 


J>» 


JM-OOO 


B,U1.(M0 


lt,M(l,00( 


BW.OOO 


»,0t7,000 


ii.ieo,™ 


B79.01B 


).M.,0OO 


11,3M,000 


J.U, 


1,»«,0M 


8,«7.0«> 


II,S!J.00« 


s«,«oo 


i,n7,'<K) 


»,"Il.O00 


l,8Se,000 


1,MO,00. 


io,6i),ooa 


iairert ... 


»^,ooo 


1.171,000 


lt.3OS.O0(l 


1.0«7,M10 


»,sw,ooo 


s,aj»oo( 


i.iw.ooo 


».MS,0Oft 10,007,000 
1.1M,000 »,86O.00O 




«.eM,«» 


1,«J,«» 


i(,or«.oo< 


6.018.000 


J.MI.00O 


ll.71S.000 


s,a7«,ooo 


Oclobw ,„ 


»,ote,ooo 


*,1M,«W 


17,011.00. 


(,U3.D0D 


a,«9i.ooo 


IS,197,»( 


S.Ml.OUO 


J.M1.0O0 


io.«i.ooi) 


S<»«>b« ... 


*,»J,O0O 


1,*D1,«)0 


i7.ees.oo. 


»,0«6,0O0 


t.MD.OOD 


l*,M8,r« 


1,871,000 


3,107,000 


ll.lB.OOO 


»««*« „. 


I.>M.<wa 


s,(-j.oon 


»i,<ja.ooo 


».1M,000 


»,MO,000 


l7.Sl8.tKK 


4.7S9.0.KI 


1.MS.0O0 


i*,ai».ooo 


lo"jl« eIS' 


*J,010,OW 


4S.goJ.mxi 


M,17S.OO0 


S8,*8i,0OO 


w.aM.ooo 


1J.81B,00« 


M,007,OM> 


— 


liUMOO 





1877. 


1876. 


1875. 


Xiilk. 


iBport. 


MUnrj. 


Stogk. 


lap.ru 


IXUTUr)'. 


Bt«k, 


I<Dp«t. 


DtlftMT. 


Btook. 


J»»«T ... 


1,]M,W0 


lJ78,m» 


II,S«).tO0 


3,*M,0<» 


l.*03,OOO 


10,419.000 


1,198,000 


l,8B9.000 


8.114.000 


Pibrurr ... 


t.lW,(00 


1.010,000 


11,*7«,000 


i,mifl«» 


»,*o»,0"o 


9,037.000 


IJ179,«00 


I.S71/)00 


e.oj»,»oo 


Hinh ... 


i^eoo.Eoo 


1,170,000 


11.108,000 


1,H0.000 


1,339.000 


io,iM,ono 


1,33»A«) 


1,901.000 


8.777*10 


Jpril ... 


I.JS7,000 


1.123,000 


n.7«:000 


l,73S,OCW 


»,i»,ooo 


9,791,000 


9,SW,S00 


1,1)7.000 


8.003 


000 


lltj 


eis,ooo 


S.3S7.DOO 


:0,11»,000 


114,000 


»,38S.BOO 


9,111.900 


B37.000 


l,»8,000 


7,810 


000 


Jim> 


917.000 


1.087.000 


»,008,000 


401.0O0 


V31,000 


8,W»,»00 


689,000 


l,»«*.OflO 


9,8(1 


wo 


JolT 


l.tl7.0O0 


l,8»7«« 


8,JJ8,0O0 


1.873.000 


1,796.000 


9,101.000 


911,000 


1,971.000 


»,7Bl 


000 


Aoput ... 


l,S71/»o 


1,1117,000 


»,08»,flOO 


1,UB,»0 


1.8»7,0OO 


9,»M.000 


J.tSJ,000 


1.681.000 


9,781 


000 




Lwywo 


ifimm 


e,Bi».ooo 


3,M7.0OO 


1.171.000 


7^187.000 


J,D01/>00 


»,m.8oo 


7,99* 


too 


Octobit ... 


B.M1,W0 


i,e«,Doo 


ii,*8e.ooo 


3,«M.000 


1,411,800 


8,798.000 


1.344,000 


l,M7,S0O 


7,873 


000 


Bo.™b«r... 


3,013,000 


»,906,000 


li.lM.OOO 


4,0*4,000 


1,«8«,000 


10,390,000 


1,941.000 


i.SM.600 


""•■•" 




»,*M.000 


1.180,000 


H,13*.OO0 


»,e40,ooo 


5,003.000 


11,819,000 


3,109,000 


1,011.000 


9,498^)00 


rrom 1.1 J.n 


|] ,791.000 


ra.ois,oDo 




11,384,000 


M. 7*6.000 




91^,000 


13,179,(00 
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1874. 


1873. 


1872. 


X<mth. 


Inpoft. 


Dolivory 


Stook. 


Impoit. 


DelKorj. 


Stook. 


Import. 


DeUrorf. 


SlodL 


jMiiury M. 


1.486^000 


1,768,000 


6AM.000 


3,600,000 


1.663.000 


7^78.000 


8,176^000 


I,860/N)0 


8.864,000 


Ftbroarj ... 


876,000 


1.867,000 


6,277/X)0 


1,608 i)00 


1,468,000 


7,706,000 


I.940/)00 


1,306.000 


7.486.009 


Maroh 


1. 109,000 


1.863.00 ' 


6,086,000 


1,488.000 


1,463,000 


7,864,000 


1,876,000 


1,118,000 


7,760.600 


April 


1.932,000 


I,620.00C< 


6,849,000 


1,8S8,000 


l,806/¥)0 


7.110,000 


8,098^000 


1,787,000 


8,001,000 


M.7 


986,000 


1,668,000 


6,786,0 >0 


1,088,000 


1,636^000 


6,610,000 


859,000 


1,633.000 


7,338.000 


Jane 


838.000 


1.436,000 


4.776,000 


167,000 


1,688,000 


6,196,000 


878,000 


1,906,000 


6,816.000 


July 


2J7.000 


1,888.000 


8,7I6,00<» 


318,000 


1.480,000 


4,168 000 


930,000 


1,870,000 


6,866/)e0 


Ingoft 


8.097,000 


1.848.^00 


4,668.000 


1.877,000 


1,383,000 


4,100.000 


666,000 


1,833,000 


6.288.090 


Bept«mb«r .. 


3,888,000 


1.498 000 


6,4.H'*<M> 


1,879,000 


1.328,000 


4,009,000 


1,366,000 


1,338.000 


6,84(V090 


October ... 


1.404,800 


1,679.600 


6.870,000 


8,630,000 


1,681/100 


6,071,000 


1,796,000 


1,608.000 


6,640,009 


KoTember ... 


1^44.030 


1.639.600 


6,476.00 • 


8.416,000 


1,878.000 


6,939.000 


l^lfiAX) 


1,610,000 


6,84^609 


pMember ... 


8,683,600 


1,188,000 


6,738,000 


8,877.0 
18.867.000 


1.466,000 


6.681,000 


1,706,000 


850.000 


6,068.009 


Wrom Itt Jan. 
to Sltt Deo. 


17,879,000 


17.766,000 


18,187,0 


16,948,000 


16^376,000 
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INDIAN T£A 




( 832 ) 




8TATI8TIGS. 


Slatistm 


1 of Indian Tea during the 17 yeara (1860- 


-1876). 


Year. 


Crop. 


Imported into 
London. 


DeliTered in 
London. 


Stock in London. 


1860 


tbs. 

1,400,000 


1,100,000 


lbs. 
1,000,000 


Ibf. 

800,000 


1861 


1,400,000 


1,500,000 


1,300,000 


1,000,000 


1862 


1,600,000 

« 


1,800,000 


1,700,000 


1,900,000 


1863 


2,300,000 


2,600,000 


2,300,000 


1,300,000 


1864 


1,600,000 


3,300.000 


2,800,000 


1,800,000 


1866 


2,700,000 


2,600,000 

• 


2,900,000 


1,300,000 


1866 


4,900,000 


6,100,000 


4,400,000 


2400,000 


1867 


8,600,000 


7,000,000 


6,200,000 


2,900,000 


1868 


10,800,000 


8,100,000 


7,300,000 


3,700,000 


1860 


12,600.000 


10,500,000 


10,500,000 


4,200,000 


1870 


13,200,000 


13,100,000 


13,600,000 


4,300,000 


1871 


16,400,000 


16,300,000 


13,600,000 


5,900j000 


1872 


17,900,000 


16,900,000 


16,300,000 


6,700,000 


1873 


19,700,000 


18,400,000 


18,400,000 


6,900,000 


1874 


23,3(0,000 


17,400,000 


17,700,000 


6,700,060 


1876 


26,100,000 


26,600,000 


23,300,000 


9,500,000 


1876 


29,400,000 


29,t00,0OO 


26,700,000 


11,800,000 



Production of the variouB Indian Tea-producinff Districts. 





Actual 


Actual Actual 


Actual 


Actual 


Actual 


Actual 


Actual 




Out'turn 


Out-tarn 


Out-turn 


Out-turn 


Out-turn 


Out-turn 


Out-tam 


Out-tum 




Crop 1870 


Crop 1871 


Crop 1879 


Crop 1873 


Crop 1874 


Crop 1876 


Crop 1876 


Crop 1877 




lbs. 


lbs. 


flys. 


9m. 


Sta. 


iba. 


fU 


fti. 


ASMHB •»* 


6,400,000 


7,500,000 


8,700,000 


9,600,000 


11,200,000 


13,200,000 


16.600,000 


19,000,000 


Cachar& Sjlhet 
Parjeelinir, Kur- 


4,600,000 


6,700,000 


6,400,000 


6,800,000 


6,600,000 


6,700,000 


8,000,000 


10,000,000 


















■eoug. Tend A 


















Doan 


1,700,000 


2,600,000 


2,700,000. 


2,900,000 


3,800,000 


4,800,000 


4,000,000 


5,<00,000 


Xuinann,Eangra 


















Valley, * 




• 














Dehra Doon ... 


600,000 


600,000 


700,000 


1,000,000 


1,300,000 


1,300,000 


1,800,000 


l,600,0f« 


Cbiitaffong 
CboU Nagpore... 


• •• 


800,000 


300,0U0 


400,000 


600,000 


600,000 


600,000 


700^000 


• •• 


• •• 

16,600,00 


• •• 


... 


• •• 


•«* 


100,000 


200.000 


Total fta. ... 


18,800,000 

1 


17,800,000 


19,700,000 


23,300,000 


26,100,00029,600,000 


36,400,000 



'^From L. W. Toulmitf ^ Co: s Pries Current for May 18(*, 1877. 
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AMENDED 



( 835 ) 



STATISTICS. 



AicsyDBD Statistics ov Tia. 

For months past doabts have been ex- 
prpffsed as to the correctness of the fibres 
relatifi^r to the receipts and deliveries of 
tea at this port, the returns famished bj 
the dock and whiirf companies not ag^ree- 
in^ with those isDued bj the CnHtoms and 
Board of Trade authorities. The differ- 
ence between one set of totals and another 
ban not been a matter of a few hundreds, or 
thoasands, bat has amoanted to *' millions" 
of poands weight, and has oonseonently 
occasioned some confusion in the minds of 
many with reference to what have been 
the quantities of tea actually landed and 
delivered in 'London dnrinji^ the past year. 
The only explanation that could be given 
was that the calculations from the dock 
returns were based on the old scale of 
average weights, whilst the estimates 
formed in official departments were founded 
on teas that had been specially weighed. 
As month after month showed the same 
inconsistencies between totals represent- 
ing similar branches of trade, it at last 
became manifest that the aggregate weight 
of packages imported had to the un- 
official compilers imperceptibly increased, 
leaving always a net overplus of tea which 
was never properly taken into account, and 
which was included only when the Custom 
House returns were periodically made up. 
If it had not been for the latter, wherein 
extra vigilance is shown for the sake of 
securing every sixpence of revenue that 
can lawfully be obtained, it is likely that 
the deBcient mode of reckoning might have 
gone on unnoticed for some time longer, 
and that the statistical movements of the 
article for 1880 would have been wrongly 
and imperfectly represented. A few words 
will explain how it is that so great a dis- 
crepancy has crept in almost unperceived. 
Half-chests of <' Congou" and " Souchong/' 
which were formerly calculated to weigh 
only 56Ib8., or about half a cwt., are now 
entimated at 601bs. net, and packages of 
Indian or Assam tea, usually reckoned at 
90lbs., are now known to average 971bs. 
each, so that as these are the very descrip- 
tions which figure most prominently in all 
statistics of tea, ijt is not surprising that 
the deficit existing between the private 
estimates and the official amoants, duly 
ascertained for the purpose of assessing the 
duty to be charged on the tea passing into 
consumption, should be so remarkable as 
we have endeavoured to show. 

Fuller particulars, however, are needed 
to prove the extent to which recent misoil- 
oulations have deranged the comparative 
laudiiigs, oiearancei, aad stocks of. tea with 



thoiie in 1879, and we select the totals pub- 
lished by Messrs J. C. Sillab and Co. as 
the latest and most carefully revised that 
we have yet seen on the subject Accord- 
ing to their calculations, the total quantity 
imported into London last year was 
2n6,564.0001bs., of which 1 37,763,OnOlbs. 
were *< Congou," and 46.377,OOOlbs. Assam 
or Indian; against 185a76,000lbs. in 
1879, which included 123,774,0001bs. '< Con- 
gou" and 37.5 18.0001 be. Assam. The total 
deliveries for all purposes were computed 
at 205,679,0001bs., against 196,490.000lbs., 
the separate amounts of Congou and Indian 
being 137,079,000lbs., and 43.836,0001b8. 
in 1880. against 135,484.0001 bs., and 
84,097.0001bff. in the preceding year. 
Equally striking was the amount estimated 
as stock, viz , 1 00.258,0001 bs., as compared 
with 96,188,0001bs. at the end of 1879, 
the proportion of Congou on hand being 
67,425,000lb8., against 64,288,0001 bs. io 
the previous year, and that of Assam 
figured SM 2 1,225.0001 bs., in contrast with 
18,274 OOOlbs. But it should be remem- 
bered that the excess in the landings, deli- 
veries, and stocks, here given, and which 
in each instance is much larger than before 
known, would be smaller if the quantities 
pertaining to 1879 were adjusted by the 
present method of calculating the actual 
weights of the chief kinds of China and 
Indian tea warehoused and delivered. 

It is also interesting to observe the great 
progress which the trade in tea has made 
within the past seven years. This is best 
shown by the enormous deliveries that have 
occurred in the United Kinj^dom under the 
three different heads of *' Home consump- 
tion," •• Exported," and •* Transshipped,'* 
the subjoined statement enumerating these 
details being likewise taken from Messrs. 
Sillar's annual review of the London tea 
market, viz. .*— • 



1874 
1S76 
1876 
1877 
1878 
1879 
1880 



Horns 
oonaamp. 
tioa. 
lbs. 

187.600,000 
145.MO.0O0 
140,183,000 
161,878,000 
157.608,000 
160,662,000 
168,670,000 



Exported. Tnm- 
hippel. 
Ibi. U>«. 



81,000,000 
81,700.000 
87,836.000 
86.000.000 
39,661,000 
86,170.000 
41,499,000 



8.800,000 
ll»8tt,000 

6.888 000 
18,000,000 

8.299.000 

8,406.000 
11.644,000 



Total 
deliftrias* 

lbs. 

177,300.000 
188^642,000 
188,266.000 
199,276/100 
806.642.000 
806,288,000 
81^613,000 



— Qroeer, 



StrPFLT ov CoHGOU VBOX CHnrA nr 1881. 

It b anticipated that the supply of 
low red leaf Congou will be small this 
season, the stork at Foochow being consider- 
ably lesi tUun usual 
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LIST OF INDIAN TEA COMPANIES, 

IViiA Ruling Quotations in March iSSi. 















lD.r.for 


Pud up 


1 


a 




Dirtrict. 


Cloung FricM. 


8«Mon. 


Cspilsl. 




1878-80. 


Ri. 


R.. 


B.. 














1,10,000 


100 


100 


Adulpore Te«i 


Dairtling ... 


8010 


IT 


4t 




8,00,000 


100 


100 


Amioablfl 


Ai»m ... 


eOto 


N 


nil 




3,76,000 


100 


100 


Arnlockig 




66 ro 


N 




"« 


3,00,000 


100 


100 


ArcuUiporo ... 


Oaibiir 


liiOto 


N 


i.il 




£1,87.16(1 


£30 


£20 


AiMin Companj 




GOO 10 


N 


10 




2,00,000 


100 


100 


B«l«uii ... 


DarJMling 


78 W 74 


X 


ml 


S 


1,50,000 


100 


100 


B>r» 


Ka..gra 


90 to 


tJ 


nil 


... 


7,62,800 


100 


100 


Be»gd 


Oacluu 


50 to 




nil 




1,87,330 


100 


80 


Do. conlribaUirT 




40 to 




nil 




8,85,000 


(200 


BOO 


liUiitirth 


Auam 


215 10 ai3 




6 




{200 


100 


Do. conlpibutory 




107 to 109 




6 




£78,170 


£10 


£10 


Borolli 




160 to 166 


ii' 


10 




1,10.000 


100 


100 


Boraillsh 


Aima 




s 






8,70,000 


100 


100 


BurkoU 


CacW 


70V0' 71 




7t 




11. ,00,000 


800 


290 


Cenlr.1 CdoIim 




117 lo iia 




nil 


8* 


■4,00,000 


100 


100 


CeTitralTeni ... 




64 10 


N 


nil 




8.60.000 


&00 


500 




Caoliar 


825 to 360 


N 


Uil 




2,50,000 


100 


100 


Clioi» Nagpare 




64 to 63 


X 


8i 




8.50,000 


100 


100 


Cioatotlkli ... 


Aai^ili 




N 


nU 




8,00.000 


100 


100 


Colonial 


Awaiti 


60 to 


N 


nil 




8.00,000 


100 


100 


C000I.MU ... 


Ci.ol.nr 


60 10 


N 


nil 




2.60.000 


100 


100 


Cutleclieem ... 


tachw 


110 to 112 




6 




8,00,000 


100 


100 


DbHe. Tea and 

Ci,«h..M. 
Decliir£uth ... 




sBotoaes 


X 


70 


iio 


1,3(M 


100 


100 


Caobar 


85 to 


s 


nil 




8,96.610 


100 


90 


Drhing 


ABaum 


46 to 


X 


2 




8,78,000 


100 


100 


DehrsDoon ... 




75 to 






"... 


1,80,000 


100 


100 


DeBMi dud Far* 


Amm 


5510 


ii' 


"i 


... 


4,66,750 


100 


100 


A»am 


36 to 




4 




7,1-0,000 


100 


100 


Ewtem dobor 




6110 62 




8^ 


81 


10,00.000 


100 


100 


Eut India ... 


^Vm & Cwhar 


33 ro U 




nil 




4,00.000 


100 


100 


Qiclle 


D.rj..IiQS - 


70 to 




nil 




4,00,000 


100 


100 


Qo-hatty 


Awira 


30 10 


N 


nil 




6.00.000 


600 


500 


Grob 


Ai»m 


250 to 


K 


nil 




3.SO,000 


100 


100 


Holia 


Kangm 


69 to 70 




nil 




1.20,000 


100 


100 




A»aai 


105 to 110 




a 




4,00,000 


100 


100 


Hoolimgoorie ... 


dlMID 


36 lo 37 




nil 




1,60,000 


500 


600 


Indian T<r»i ... 


DaiHoBline 


350 to too 


n' 


nil 




2,20,000 


100 


100 


Jsris aiiat ... 


Cachar 


10 lo 15 


M 


nil 




1.60 O-O 


E60 


2S0 




Carhat 


200 10 


N 






S.OO.OOO 


mo 


100 


J-kai 


Auam 


70 to 


N 






2,75,000 


100 


100 


Enlacherrn ... 


Cellar 


49 to 


S 


6 




2,37.500 


100 


100 


K:«..sra Tullpy... 












4,66,000 


100 


100 


Sundiuiipore .., 


Ouhu 


26'''o 2S 










(200 


260 


Kurieons and 




70 to 




nil 




7,00,000 


j 




Da^«ling. 














(800 


2G0 


Do. coiitribLtorr 




46to 60 




nil 




1.00,000 


6,000 


5,000 


Kutt.1 


Ciulur 


12000 to 


N 


16 




2,86,00(1 


100 


100 


Tjsckatoorali „. 


8jll..l 


69 10 60 


N 




"... 


6.00,000 


100 


100 


Laubuh 


Sjlliet 


125 to 


N 


S 


6 


£dS,4e4 


£10 


£61 


I^—r A..am ... 




8 to 10 


N 


nil 




£70,500 


£10 


£10 


Lu<.'kim]iore ... 


A^m 


180 to 


S 


4 





coupAVisa. 



LIST OF INDIAN TEA COMPANIES,-rC«7«///o«rfJ 








fi. 








Itir. f<,; 


P.id op 
Cpifl. 


1 


3 


Nankio* 

CoKPjtHIIS. 


Dirtrict. 


CIcxing Fricet. 


187»-8a 


1,75.000 


100 


100 




CmIiw 


4ito 45 




nil 




1,60,000 


l(-0 


100 


Mim 




50 .o 


S 


nil 




7,20,150 


(100 


100 




CkIuc 


4110 46 




nil 




tioo 


99 


Do. oontributon 




33 lo 33 




nil 




4,80,000 


100 


80 


M..™n ... 


Awam ' 


aOpnin 


S 


3 




,33.000 


(100 


100 


MotboU 




65 To 60 


n 


nil 




Uoo 


90 


Do. rontribntOTT 




45t(i 50 


s 


nU 




£1,54,980 


£10 


£10 


M,.ngl«i,e ... 


Amm 




... 


nil 




2,9S,1E5 


(200 


BOO 


Uuttu.k 




100 to 


T 






^200 


123 


Do. rontribntory 





60 to 


N 


nil 




S.00,000 


100 


100 


New FnlloHhi ... 


D.')«ling ... 


60 to 


« 


nil 




£18,000 


£10 


£10 


Sew «<.!■ ahu 


aJih 


100 to 


N 






1,17,760 


80 


30 


NewM.rtuiU ... 


CchM 


100 to 


iS 


■« 




4,00,000 


200 


200 


Nu....,p,™ ... 


CMhar 


180toH» 


N 






1,60,000 


100 


100 


P«nb.rr«. ... 


Auxm 


£6 to 30 




nil 




6,10,000 


100 


85 


FIlfEllix 


Ct^hv 


85 to 


X 


1 




1,75,000 


100 


100 




DuiMing ... 


Silo 


X 


7 


41 


2,00.000 


100 


100 


FutlarroU 


Bjlliet 


40 to 


N 


nil 




2,00,000 


100 


100 


Rnjuhnn-M 


inmm 


lot to los 


N 


nil 




10,000 


100 


u 


Hme T-nR ... 


Dorfeeline 


p«r 








1,12,000 


100 


100 


Kunele Bunglidt 


D.rieeliiig ... 


it'.mi„al 








88,000 


lOO 


100 


8..p-U-i 


AiMm 


100 to 


N 






£78,690 


£10 


£10 


3«iltith Airam 




ii'>mi..»l 








3,17.600 


60 


50 


a^onfl Uitrunl 


CBfli.r 




ii 


'b 




3,00,000 


100 


100 


Sinebiilli .nd 
Murmal.. 


Da^eelinj ... 


80IO 8S 




3 




fi,25,000 


100 


100 


SingfU 




72 to 73 




6t 




aioofloo 


100 


100 


Sonm 


DnHreUiie 


60 to 61 




21 


"^ 


1.68.000 


100 


no 


Springiiite 


D-rj«ling ... 


B8UJ 89 




8 


5 


2.00,000 


100 


100 


Suniioo Hirer ... 


ChitUEOng ... 


80 to 85 




nU 




1.35,000 


100 


100 


TeeiidiirTMi 


Dan.'elini ... 


80 to 




4 




8,60,000 


100 


100 


Trrita Viilli-y ... 


D>r nhi<g 


05 .o 96 




-1) 


"7 


1,20,000 


lOO 


80 


Tii.i; Ling ... 


ll.r te\int 


B6I0 86 


N 


nil 




7.3*,3CO 


200 


200 TukTsr 


D«]«ling ... 


152 to 


X 


6 


>3| 


£1,99,221 


£10 


£10 1 Upper Assam ... 




80 to 


N 







LC 



Comparalitie Analym, %e., cj 





1 


1 


1 




11 


3 


ih 
























•s 

1 


£ 

± 




C^talftidtv. 


1 


1 








4„„ 


icrei. 


Arms. 


£ 


£ 


£ 


£ 




AMUn 






6000 


187,160 


31 


467,900 


78 


2 


BorcUi 


sii 


229 


740 


78.170 


106 


101,621 


137 




Brilbli Indian ... 


isze 


m 


2047] 


243,800 Or^7. 
ILSSBlO'/JlBb 


!■=, 


78,661 


35 




DujeBling 






16.14 


135,420 


83 


176.046 


lis 




D.J0O 


225 


ii7 


342 


30,000 


68 


27,000 


79 




Bait«m Amm ... 




... 


7G4 


I23,S40 


160 


18,336 


24 






3441 


288 


8729 


100,000 


27 


195,0rb 


63 


1 


L.bo«g 


597 


287 


894 


82,070 


92 


98,484 


110 




tMkimpow ... 


764 


147 


9n[ 


70,690 
3,131 Sew. 


]•■ 


72,938 


80 




ManKlrdje 






1487 


154,960 


104 


69,741 


47 




ecoltnh Aiiw.,.. 


... 


... 


650 


79.590 
]89.S50Orflj. 


122 


39,795 


61 




tJpp«A«un ... 


1416 


1194 


2aio) 


10,000 !57iPrer 

40,600 10"/„D«b 
73,478 6',„ Deb, 


(.0 


166,GSS 


64 





All Uie Compmoiff, sicept tb* Ammd, ws " Iiitnitml." 
Iba Anua Compui; bu ft BeMira rnnd o^ £86,214. 
Although tlie CapiMl of th« Ltbonji Co. appMn id thi Ti 
lUOfiOO miMtad in United 8l«t«« Qaiarnment Sei-nritiM, and dep 
The proceed* await tha opportaaitf ol &TOurable iDnetmant in t» 

Xhe flgarei |{tiii abon m belUrtd to be correot, but we da not 
penual. 



MtTdMn, IToemW, 1880. 
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A. 

ACABin, t1i# etnte of red fpkl«r blight, 67. 
Aranit theiTora, or red fpid^, 66. 
Aeidty m oIms of ehemioal bodi^ 96. 

fiMt to bo lemtinbercd with logturd 

to, 96. 
Aeroi the number of bofhf i in ati, 77. 
Adultenmft, chemioel method for the detee* 

tion of forfifn leeri^ in tM,24 
prhieipalleeTM nted as, in tee, 28. 
Adoltemtions, general view of iem, 88. 
Adulteration of Ohinea^ green teiia,aa to the, 

88. 
Agrionlture, Chinete aiiom of, 128. 

the practice and acienoe of, on what 

bawd, 114. 
Air, warmth of the, carried down into the ' 

earth, 107. 
Albamnm, joiing internal tapwood between 

the liber or hark, and the interior 

heart- wood, 91. 
Albaliee, meaning of the term, 96. 
Alluf ial toils, origin of, 99. 
tlieir properties, 116. 
Allen*B lead process, the determination of 

tannin in tea bj, 28. 
Amslio add, how obtained bj Bochleder, 4. 
Amendemenf p, the French term for suhsinnees 

which improve the mechanical tex- 
ture of the soil, 169. 
Amended statistics of tea for 1880431, 336. 
America, consumption of tea in, 288. 
Indian tea in, 886. 
tea cultivation in, 278* 
tea in, 287. 
American market, state of the, 285. 
American markets, state of the, 288. . 
American tea trade, competition for the, 288. 
Ammonia, of what it consists, 96. 

the oomponnd, how formed, 189. 
Ammonia salts, how formed, 189. 
Ammonium salphate, how formed, 190. 
Aiialjsis, of the properties of tea, 846. 
of tea ash, 84o. 
of the working of Tarioaa tea com* 

panics, 886. 
Animal substancea, as a manure, 188. 
Aquatic plants, as a manure, 108. 
^i^iliNceons earth, properties of, 114. 
Argillaceous soils, ingrMiients of^ 126. 
Arrangements of factor/, 107. 
Artificial manuring, necessitj for the intro- 
duction of, 187. 
Aspect, the best, lor a tea garden, 69. 
Assam, date when the first tea garden was 

started In, 10. 
and Caofaar, tea cnltiTatioii in, 286. 



Assam indigemmi tea, name of the actual 

disooTcrsr nnoertain, 10. 
Assaas tea-plant, public artention when first 
attracted to the, 8. 
original disooTcrer of the, 8. 
the original discorerer of the, 17. 
Assam teas, date of the first sale of, 8. 
Assam tea oompanj, the first established, 10. 
Ash, percentage of total, in tea, 81. 

percentage of total, in tea how found, 

31. 
aimple examination of the, of tea, 81. 
table showing percentages of, 32. 
the comparatire compovition of the, 
of fresh and of exhausted tea 
lesTCS, 31. 
the inorganio portion of plants, 96. 
Ashes, as a manure, 101. 

composition of the, of .the Assam 

hjbrid tea plant, 181. 
of f egetable substances as manure, 178. 
of TegeUble siibstaooes fur what 
chieflj used, 178. 
Atmospheric sperm theorj, the, 68. 
Australia, China et. India in, 278, 
tea in, 284. 

the tea market in, 276. 
AustraUan market, Indian teas in the, 286. 



Bab raucKivcK how to detect, 94. 

Bailing, the object in, to fix the twist of tlio 

leaf, 209. 
Bark, of what composed, 168. 
Base, definition of the tarro, 97. 
Beech- leaves used as an adulterant in tea, 

28. 
Bhanji, definition of the term, 144. 
Bibliographj, relating to tea and tlieine, 84A. 
Bile, the constituente of, in its natural 

state, 7. 
Black bug, the blight, 46. 
BiHck fij, the blight, 44. 
Black tea, how prepared, 19. 
amount of ash in, 187* 
" Bleeds," meaning of the term as used bj 

gardeners, 88. 
Blister, the blight, 44. 
Blight, 34;. 

a Tague term in agrionltural Unguage, 

bright rsd and black insect of the 

Udr bird tribe, 68. 
cure for the orange beetle, 86. 
cutting the }uni^ round the tea as a 

remedy for, 46L 
definition of the word, 42. 
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Blight, description of one common in Caohnr, 
which ii probably a large specieB 
of the psjchids family, 89. 
how brought on, 46. 
lime as a check to, 62. 
originates from moist or foggy weather, 

and from hoar frost, 42. 
particulars anent the mosqaito, 54. 
plan for checking, on a tea garden. 51. 
remarks on the mosquito or bug, 54. 
the blister, 44. 
the borer, 35. 
the caterpillar, 85» 
the cricket, 40. 
the orange beetle, 3S» 
the red hug, 44. 
the red spider, 88. 
the tea aphis, 37. 
the tea hog, 86. 
the white ant, 62. 
Blights, allowing the land to lie fallow for a 
few years, a remedy for, 282. | 

brought on by careless sowing and 

transplanting, 42. 
brought up by the winds from tlie 

plains and the Terai, 44. 
diTided into two classes, insects and 

fungoids, 84;. 
insect, found in Darjeeling, 44. 
Blights and tea pests, by S. B. Peal. 34/. 
Blights and pests, remarks on Mr. Peal's 

article on, 60. 
Blood, as a manure, 182. 

how to prepsre it for manure, 190. 
how to use it if oomparatirely fresh, 

191. 
mixed with saw dust which has been 
soaked in sulphuric acid, a mo«t 
Taluable fertilizer, 189. 
treatment of, with a Tiew to its storage 
in considerable quantities, 191. 
%1ood manure, how to prepare it, 190. 
Boheic acid, first separated by Rochledcr, 21. 
Bune, fertilising action of, mainly due to 
phosphate of lime, 184. 
phosphate of lime, the mineral part 
of, 184. 
Bones, analyses of, 184. 

as a manure, 179, 183. 
effbct of, as a manure, 184. 
gelatinous and fatty parts of, yield 
by decomposition soluble products 
aTailable for the food of. plants, 184. 
process of increasing the solubility 

of, 179. 
how the effVot of, as » manure much 

increased, 184. 
use of, in manure, 178. 
use of, as manure, 183. 
Bone-ashes, effect of, as manure, 184. 
Bone dust, as a manure, 44. 

reason why, is more powerful as a 

manure than the original bones, 180. 

Bone earth, how to determine the .presence 

of, in a soil, 195. 
Borer, the insect' blight, 35. 
Boriugi the principle of« in draining, 202. 






Brackets, their description and use, 110. 
" Break," the Indian word, almost synony- 
mous with the Chinese word ekop^ 

282. 
Breaks, notes on the subject of, 224. 
Brick tea, Darjeeling a field for supplying, 

for Thibet, 294. 
production of, in Hankow, 292. 
the process of manufacture of. 292. 
Bricht-ooloured outturn, how to obtain a, 221. 
Buildings, description of timber moat suitable 

for, 107. 
Building materials, enumeration of the Tari- 

ous, 107. 
Bund, an embankment formed from exoayated 

earth, 106. 
Bushes, how to treat bad, in poor soil, 88. 

the treatment of weakly, 166. 
Butyrie fermentatioiit the prooesa termed, 

210. 

0. 

Cachab, indigenous tea when first found in, 

11. 
Cailbine, as an article of diet, 4. 
basic properties of, 4. 
bitter taste in tea doe to the, oon« 

tained, 220. 
contributes to the formation of tan« 

rine, 4. 
first discovered in eof£9t by Bonge, 3. 
how best prepared, 3. 
identity of, with theine fully estab* 

lished, 3. 
its administration followed by a slight 
augmentation of the secretion of 
urea, 4 
its connection with the uric group of 
the formio series of organic com- 
pounds, 4. 
powerfully attacked by oxidising agents 

giring rise to seyeral bodies, 4. 
shown by Mulder and Jobst to be 

identical with theine, 19. 
the crystalline alkaloid, 8. 
the estimation of, 26. 
the properties of, are the same as 

theine, 34&. 
this alkaloid first separated by Bnnge^ 
19. 
Calcareous soils, ingredients of, 1S6. 
Calcium, essential to a soil for fertility, 180L 
Camellia, description of the genus, 1. 

no difference between, and thea, 1. 
Camellia sassanqua leayes, used as an adulter* 

ant in tea, 23. 
Canadian tea market, a new market for Indian 
tea, 288. 
repoit on the, 288. 
Carbolic acid, effects of, on red spider, 61« 
Carbon, how supplied to the plant, 195. 

properties of, 95. 
Carbon-dioxide, composition of, 188. 

essential to the formation of the 

yegetable struotnre, 188. 
how formed and how absorbed hif 
plants, 188. 
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C«rboc-dioxide, its important influence aa a 
preparer of plant-food, 140. 

Carbonat«8, 97. 

CHuhmere aiid Turkestan, tea drinking in, 3 iff. 

Castor cakes, as luanure, 196. 

Caterpillar, another blight that eats between 
the two skins of the tea leaf, 42. 
another pest, 46. 
the insect blight, 35. 

Gnttle dung, as manure, 193. 

Central Asia, snla of Indian teas from the 
Himnlajon districts to the traders 
of, 14. 

Centre of a room, how to ascertain tlie, when 
buUdinj;. 109. 

Centre post, itistr notions regarding the, of a 
building, 109. 

Cejlon, date when tea planting was first 
started in, 11. 
the tea industry in, 272. 

Chalk, its uie in agriculture, 170. 

Charcoal, is it essential to the flaTour of tea, 
225. 
is it necessary, suggested test for 

solf ing the question, 227. 
that tea can be fired without, now 

no longer a question, 229. 
the antiseptic properties of, not nb- 
solutely essential for obtaining good 
tea, 221. 

Charcoal st. dry hot air, 228. 

Chemicals, the principal simple, that influence 
the growth of Tegetation, 95. 

Chemical properties of tea, compoped of one- 
fourth tannic acid or taunin, 3^, 

Chemical test for tea leates, 34. 

China, supply of Congou from, in 1881, 335. 

Oiina VM, India in Australia, 278. 

Chinese, growing of tea on lands unfit for other 
cultiyation by the, 123. 

China tea, adulterants found in, 9. 

annual cousamption of, by the Chi- 
nese, 9. 
public auction sales of, in Melbourne, 

284. 
the adulteration of, 9. 
the best bought up by Bussian 

agents, 14. 
used to adulterate tea for the English 
market, 9. 

China tea trade, remarks on the^ with Mel- 
bourne, 284. 

Chimonanthus fragrans, a substitute for tea, 
34^. 

Chittsgong, date when tea planting first start- 
ed in, 11. 

Chloranthus inoonspiouus, used as an adulte- 
rant of tea, 4. 

Chloranthus inconspicuus leayes, used as an 
adulteraut in tea, 24. 

Chlorides, 97* 

Chloride of sodium, as a manure, 102. 

Chlorine, only necessary for ordinary crops in 
a small quantity, 189. 

Chlorophyll, the greeu coloring matter of 
leares, 188. 

Cholestophane, how obtained, 4. 



Cliop, the Chinese word, almost synonymous 
withjthe Indian word " break," 282. 
Chottt Nagpore, date when tea planUng first 
started in, 11^ 
tea in, 265. 
Clay, a stiff solution of, as a cure for red 
spider, 40. 
chemical results of heat on, 185. 
mechanical eflects of heat on, 185. 
treatment of soils containing, 113. 
Clny soils, burning of, analogous to liming, 185. 
notes on, 98. 
remedy for gardens established on 
heavy, 121. 
Clawing, how to distinguish, from plucking, 98. 
Climute, conditions of, most faTourable to the 
growth of the tea plant, 125. 
description of the b^, for tea, 124. 
obserfations on the, of the different 

tea districts of India, 125. 
opinions of G-ofernment officials on 
the most suitable, for tea, 126. 
Coarse leaf, should not be balled, 221, 
Coffee leaf tea, 34/1 
Co I union salt, as a manure, 183« 
Composts, as manure, 178. 

fundamental priuciple upon which 

made, 177. 
principal objects in the formation of, 

177. 
the increase of manure by the form- 
ation of, 177. 
Compressed tea, how made, 294. 
Congou, supply uf, from China in 1881, 335. 
Constituents of plants, the organic and inor* 

ganic, 96. 
Consumption of tea, in China, 301. 

in England from 1840—77, 301 ; 
Consumption of Indian tea, def elopment of 

the, in the United Kingdom, 14. 
Cooking tea, methods of, in Cashmere and 

Turkestan, Mg. 
Copperas, cannot be used with adrantage in 
its crude state, 193. 
the use of, as a manure, 191. 
Coppice, meaning of the term in forestry, 85. 
Cow dung, as manure, 196, 

as a manure, 143. 
Cowsheds, directions anent the oonstruction 

of, 100. 
Creamy Indian tea, an inquiry as to the cause 
of change of colour in liquid tea, 294. 
Cricket, the blight, 40. 

Crickets, the bMt remedy for, in nurseries, 76. 
Crow's feet, necessity for cutting out,- 93. 
Crude sap, eraporation the cause of the ascent 
of the, in the stem, 164. 
of plants, the ascending undigested 

fluid, 84. 
the ascending undigested fluid of a 
pUnt, 163. 
Cultiratioo, in ascertaining the value of a soil 
for, two circumstances must bo 
noticed, 116. 
in what the whole art consists, 112. 
on the effects of, 140. 
results of, dirided iuto two classes, 140, 
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CultifatioB, tli« ehemieal retnlU of, 140. 
tiM niMdiMioal retolU of, 140. 
the veal effeet of, the incr»Min£ of the 
aiuoont of organic matter, 142. 

D. 

DABJBixnro, aa a field for brick tea fur 
Thibet, 294 
date when tea plaotiDg was first start* 
ed in, 11. 
Darjeelinx and Kangra Yallej, notes on the 

tea industry in, 238. 
Playing cheese, the ferment, 210. 
Deep hoeing, the eflects of, 140. 
Dehra Dun, liit of tea plantations in 1871 in, 
259. 
return of tea in, in 1870-71, 255. 
sketch of tlie original progress of tea 

in, 254. 
statement of area under tea in 1877, 

256. 
statement of extension and new gar- 

di*ns in 1877-78, 256. 
f«A in, 260. 
Dehm Dun grante, 261. 
Delireries and imports, from 1870 to 1880. 
shown under oaeh classificstion of 
tea, 827. 
Deliyeries, imports and stocks, for 1879-80, 
partioularising each yariety, 881. 
from 1870 to 1880, as thej stood in 
each month in eaoh year, 829. 
Peterioration of Indian tea, 1^4. 
Deterioration of tea, notes, obsenrations, and 

yarioui opinions thereon, 282. 
Diapromorpha mclanopns, probably identical 
with Uie orange beetle, 86. 
tlie beetle, destroyer of young pekoe 
shoots, 50. 
Diapromorpha, the blight In a naw form on 

tea bushes, 40. 
Diastaoe, the ferment, 210* 
Dibble, the, 74. 

Diluteti sm>, the cause of sterility of leaves, 91. 
District tea cultivation, new notes on, 264. 
Doors, tize of glass panes for, 108. 
. Drainage, adyantages deri? ed from, 106. 
brief summaiy of the eflseU of, 141. 
by open cuts, 198. 
chief points connected with the practice 

of, 204. 
constitution of the art of, 198. 
diyidoEl into two great branches, 198. 
essential difleieneea between tJie two 

systems c( 199. 
in districts wherein effeetcd by e^a 
ea^, the preeence of a definite quan- 
tity of water required, X99. 
in districts wherein effected by 
nbierrameoM eAaaae^, essential to 
rwnovc aa npidly as possible any 
waters, 199. 
its importance as an operation in the 

cultif alion of tea, 141. 
of bogs or swaiupe, in mooutaiuous 
districts, 198. 



Dnuiiage, principal practical benefit dcrited 
from, 204. 
the object of, 204. 
the system of, 104. 

the theory of, described figuratiyelyf 
107. 
Draining, directions for, a tea garden, 207. 

first points to be cousidexed when 

commencing, 141. 
of 6eias, rules lobe obeerycdin the, 

206 
of land in hilly countriea, 202. 
of land rendered wet by springf arising 

from under the eoil, 202. 
of peat mosses, the method adopted, 

203. 
of wet clay soils, 206. 
or the reolainiiiig of hmd, 104. 
principles wliioh should guide practice 

on, 204. 
the art of, in what it consists, 20L 
the rcraoynl of water from imperyioai 

soils, 208. 
the three different paxts of the art of, 

201. 
the use of pipe and tile draina for, 206. 
Drains, as to the ammfemeut of, 205. 
as to depth of, 205. 
as to the frequency of, 205. 
cylindrical tubes aliuost exolofiyely 

used of late for, 201 . 
depth and distance apart of, must be 

modified according to local circum* 

stancee, 200. 
objections to open. 206. 
open ones preferable to doaed ones in 

Assam, 208- 
the depth of, 200. 
the only condition affecting the depth 

of, 200. —or 

the tile and shoe, how filled in, 201. 
Dried blood, peroentageof ash oonstitoenta in. 

191. 
Dry lime;, the application of, not ancceasful aa 

a remedy against red spider, 65. 
Dung, a mixture of the, of all the fiunn flocks 
a most complete manure, 198. 
diffl»rent kinds of, produced from dif- 
ferent domestic animals, 173. 
if it contains a large proportion of lit* 

ter, fermentation neceeeary, 181. 
method of coUecting into henpe and 
°u^i»ging> so as to be in the exact 
state, which is thought most adyan* 

tageons at the time when xwutred, 
178. -^ ^ 

the best state in which, can be carried 
to the land for au immediate aa well 
as permanent effect, 178. 
Dung-heaps, conclusions regarding the man- 
agement of, 176. 
the yalue of Uie drainbge of, ITS. 
Dung hill, mode of making a, 174. 
the hbtory of the, 172. 
the method of making a, 172. 
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B. 

BABTHy heapinff ap of, roand the stemi 

AboYeue collar, 106* 
Barthi, propertie« of, 106. 
BflTerta of tea, on the oonititation, 846. 
Biuigntion Act, report of tha Qoyemment 

commiision on the, 804. 
Bnglish loil, enaljiit of m thoroughlj fertile, 

198. 
Bngraia, Bubstanoet which Aot directly in 

nooriahing the phmti which grow in 

ir,ie». 
Bpidcrm, formation of the, 92. 
Bitraot of infueion, how obtaixied and named, 

80. 
Bxtraot of tea, determination of the, 80. 

the belt proceit for obtaining the, 80. 



V. 

Faoiobt, diTided into three dietinct eom- 
partmenti, 108. 
inftmotiont anent building the, 108. 
Faeing, how to deieot, in tea, 26. 
Fermentation, a principle of, 100. 

ontioitm of the tetter by B. H. on, 21B. 
criticiem of Mr. BmeeU'e letter on, 

217. 
critioinnof the letter bj "Simplicity" 

on, 818. 
'* Hafa Banana'* on, 219. 
ncitei on, 281. 

obtained by mere oxidation, 221. 
reply by *' Simplioiry" to Mr. Basiell 

on the queition of^ 218. 
Tarioua opinion* on the lubject of, 

220. 
what it ia, 210. 
Fermentation of tea, by Chat. H. Lepper, 
211,218. 
bjCbas. B. M. BoMell, 212. 
by B H., 214 
by " Simplicity.'* 215. 
Ferments, definition of the term, 210. 

lift of the best known, 210. 
Fertility of a soil, on wliat dependent, 99. 
Fibrils of roots of what composed, lft8. 
Filling np Tacancies, the method of, 79. 
Firing, difference in quality and briskneM of 
tea resulting from brisk or slow, 221. 
▼arioos opinioiia on the question of, 
221. 
Fir*t t«a garden, sale of the, in India, 12. 
Fine filth, definition of the term, 140. 
FlaTonr of tea, due to the Tolatile oil, 845. 
Flatour, a raw, raspinf, and pungent, 

obtained by nndcrfermentiiiff, 220. 
Flesh, or the carcasses of dead animals as a 

manure, 188 
Floor, how to oonstmot the. 111. 
Flowers, cauie of fertility of, 91. 

production of, on a tea plant, how 
induced, 168. 
Flower buds, how produced, 91. 
Flowerinf plants, the orgaiia of, di? ided into 
two classes, 82. 



Flowering plants, tlie orf ans of, divided into 

▼egetatire and reproduotiTe, 162. 
Finid food, of a plant of what it consists, 83. 
Flush, meaning of the term, 98. 
Flushing, of a tea bush, meaniug of the tenUf 

90. 
what it really is, 167. 
Foliage, the main use of, 15S. 
Food, general law anent proportion of. nlants 

derire from various sources, 96. 
the greater bulk of the, of plants, taken 

up in the form of fluid, 88. 
Fork, use of the, 87. 
Forkititf. the method of, 88. 
Fumigation, as a remedy for peete, 46. 

G. 

Galyamizid oobbvoatib now iHBirs, the 

most suitable roofing material, 107. 
Oarden-filth, the most perfect tillage for 

light soils, 112. 
Garhwal and Kumaon, list of tea plantations 

in, 862. 
notes of tea cuUiration in, 245. 
GK*Lttine, determination of tannin in tea by 

the, process, 28. 
Geology, not sufficient for the minuter 

classification of soils, 114. 
Gisliurst's compound, at a remedy for red 

spider, 61. 
Glass pane*, sixe of, for doors and windows, 

108. 
Glue, as a manure, 188. 
Good fiavoured tea, eren fermentation neoei- 

sary to turn out a, 220. 
GniTelly soils, notes on, 98. 
Green beetle, the, 46. 

Green leares, action of the, of a plant, 195. 
Qreeu tea, a salutary remedy for sthenio 

excitement , 6. 
how prepared, 19. 
manufnoture of^ in natire gardens in 

Banara,244. 
Green and black tea, as to the difference in 

flatour of. 84o. 
different effects o^ on the nerfous 

system, 8td. 
Grub, the tea pest, the, 44. 
Guano, as a manure, 101. 

remarks on, as e manure, 179. 
Gum, determination of, in tea, 88. 
Gyptum, how produoed, 179. 



Habd FLVOxnro, what it is, 167. 

Hawthorn leares, used as an adulterant in 

tea, 28. 
Hedge-planting,' best distanees apart for 
hybrids and Ohinaa, 186. 
experience o( an old planter with 

refard to, 187. 
objections advanced against, refuted, 

186. 
objections raised against the plan, 135. 
- results of a trial of the system in 
the Eangra Valley, 187. 
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Sedge* planting, resuiU of n trial of tlie 
syttem of. 136. 
results of the sTstem of, bj Captain 
Cumberland, 136. 
Hedge-system of plantiu?* best distance be- 
tween the lines, 134. 
distance between the lines on slopes 

to prefent wash, 134. 
distance between the lines where 

manure is available, 134. 
its advantages as illustrated by outturn 

in Java, 132. 
the adTisability of, discussed, 134, 
Hemiptera, the, dif ided into two groups, 37. 
Hilopeltis theivora, the, or tea bug, 52 

yarious remedies tried for the cure 
of, 63. 
Hoeing, deep, necessary twice a year, 144. 

necessity of, so as to sun and purify 

the sour earth, 145. 
the method of, 86. 
the practical effect of, 143. 
the rationale of deep, 144. 
the purpose it sertes, 127. 
Hoeing and picking, in what it ooneists, 127- 

the purposes they serve, 127. 
Holes, advantages of the Java system of 
digging on slopea, 133. 
system of digging, to prevent wasli 
in Java, 133. 
Honeycomb terrace, chieflv adopted in the 
Sylhet district, 138. 
disadvantages of the, 139. 
Horse dung, as manure, 193. 
Humio acid, how to determine the pre- 
sence of, in a soil, 195. 
Humid soils, little benefited by summer 
heats, 106. 
ingredients of, 125. 
Hydrogen, how supplied to the plant, l95. 
properties of, 95. 

I. 

Imports aitd dkliybrib8, from 1870 to 1880, 

shown under each classification of 

tea, 327. 
Imports, deliveries, and stocks, from 1870 to 

1880, as they stood in each month 

in each year, 329. 
Imports, deliveries and stocks in 1879-80, par- 
ticularising each variety, 331. 
Indian tea, aterage exports of, of a superior 

quality, to those of China and else- 

where, 15. 
deterioration of, 234. 
development in the consumption of, 

in the United Kingdom, 14. 
in America, 286. 
its future prospects, 16. 
its superiority over China tea, 13. 
new markets for, 276. 
present state of the commerce in, 14. 
report of, at the Sydney Exhibition, 283. 
statistics of, from 1860—76, 332. 
table showing the amount, vidue, and 

average price per Ih. of exports of, 

from 1861—76, 822. 



Indian tea, the Canadian, a new market for,288« 

the past and future of, 322. 
Indian teas in the Australian market, 285. 
" Indian tea and its manufacture," the 

pamphlet, 220. 
Indian tea companies, list of, with ruling 
quotations in March 1881, 337. 
the position and prospects of, 324. 
Indian tea cultivation, statistical tables of, 

265. 
Indian tea market reviews,^ for 1880*81, 

^ 318. 
Indian tea producing districts, production 

of the various, 332. 
Indigenous Indian plant, of a far higher 

class than the China tea plant, 13. 
Indigenous tea, date when firsc found in 
Assam uncertain, 10. 
date when first found in Cachar, 11, 
the discovery in Assam of, the origin 
of the tea enterprise in India, 9. 
Insects, method of exterminating seedlings 

attacked by, 53. 
Insect blight, f arious kinds of, 35. 
Insect bliishts, the air perhaps the sooros 

from whence derived, 44. 
Inspissated sap, the caiue of fertility or 

flowen, 91. 
Inundations, for plantation liable to, what 

measures necessary, 106. 
Iron, essential to the existence of the higher 
orders of plants, 188. 
essential to the higher forms of plant 

life, 192. 
how to determine the presence of, in a 

soil, 195. 
in a state of sliffht oxidation hurtful to 

vegetation, 116. 
necessary for tea, 124. 
not deficient in tea soils, 192. 

J. 

Jata, its advantage over India in plucking 
all the year round, 183. 

suggettions as to the cause of the large 
prodnce in, 184. 

system of plucking adopted in, 134. 

system of pruning adopted in, 134. 

system of weeding in, 134. 

tea in, 270. 
Java tea, and cultivation in Java, 131. 
Java teas, cause of their weak liquor, 134. 
Japan, the tea trade of, 272, 
Joliore, tea in, 274. 
Jungle, its uses, 229. 

K. 

Kaxbjtb avd DiTBBAitG, date wbsn tc» gsT^ 

dens first started in, 11. 
Eangra Valley, notes oa the tea industry 

in, 238. 
Kerosine oil, effects of, on red spider, 61. 
Khodalee, use of the, 85. 
Koteghur, tea in, 265. 
Kreutinine, similnr in properties to those if 

tlieiuf, 346, 
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Komaon, date when tea planting fint started 

in, 11. 
Kumaon and Gurhwal, notes on tea ouliira- 

tion in, 245. 
list of tea plantations in, 252. 

L. 

LlBOtTB DlfTBTOTS ExiOIUTTOW AOT, report 

of the oommistion on the, 804. 
Ladj'bird bag, in nuneries, 76. 
Land, how to find the Uj or gradient of, lOi. 

ioiportanoe of, being well rilled, 118. 
Laying out a tea garden, the method of, 69. 
Lenf, of what it oonsiits, 168. 

of whnt the, of a plant consists, 83. 
the stomach and lungs of a plant, 158 
the system of a plant, 164. 
Leaf buds, cause of, becoming hard after the 
first flush, and the remedy, 167. 
how produced, 91. 

rudiments of branches enclosed witliin 
scales, 91. 
Leaf surface, a large, implies a rapid and 

Tigorons circulation, 159. 
Leaf yield, tabular statement of, during 

1878-79-80, 200. 
Ijeaf yields, compnrattye ftatement of, in 

1879-80, 299. 
Leares, csuse of sterility of^ 91. 

of plants whMt they are, 91. 

organs of great importance In the 

economy of a plant's life, 163. 
organs of tery great importance in the 

economy of a plant's life, 84. 
principal, used ■■ adulterants in 

tea, 28. 
process of dcTclopment of, 158. 
tabular form showing the dimensions 
of the stomata of the various, 
n»ed as adulterants, 24. 
the use and Talue of, Zid. 
tlie source throneh which the plant 
derives the orgnnio portion of its 
plant food, 121 
their use, 158. 

tough, leathery, how prodnced, 150. 
Lime, and wood ash, not siicoessful as a remedy 
against red spider, 60. 
an essential ingredient of a fertile 

soil, 125. 
an useful prepnrer of plant food by 

oxidation, 192. 
as a check to bliKht, 62. 
as a manure, 101, 188. 
as a prerentative of red spider, 59. 
as a remedy for smut and killing young 

insects, 48. 
dusting with, as a remedy for insect 

pests, 45. 
how it shoold be applied (to the 

land), 142. 
how to determine the quantity of, in 

a sod, 194. 
immense differences amongst agricul- 
tuml crops as regards the quantity 
of, theyoontaiiii 171. 



Lime, its action and uses, 142. 

its action as a manure, 169. 

its chemical aHions, 192. 

its chemical effects as an alkaline earth 

on soil, 169. 
its influence on the texture of the 

BoU, 170 
modes of applying, 170. 
not a successful remedy against red 

spider, 60. 
the one objection against, 143. 
the purposes it sertes, 169. 
the relation in which it stands to the 

several crops cultivated, 171. 
use of, to the leaves of the tea plant 

as a remedy for blight, 48. 
useful in improving the mtehamiral 
character of either clny or sand, 192. 
with wood ashes as a remedy for red 
spider blight, 68. 
Limestones, analysis of, 171. 
Lime water, syringing with, as a remedy for 

red spider, 65. 
Liming, a preventative of red spider, 59. 
the abuses to which liable, 170. 
the improvement of the soil by, 141. 
Lines, system adopted in Java of run«- 

ning, 188. 
Line planting, direction the main lines should 

Uke, 187. 
Lines of plants, direction in which thej 

should run on slopes, 182. 
Lining and staking, method of, 71* 
Linseed, as manure, 196. 

English boiled, the best for mixing 
paints, 108. 
Liquid manure, blood as a, 182. 

the great use of, on light soils, I76i 
the uses of, 174. 
Loam, composition of, 117* 
how formed, 115. 
of what it chiefly consists, 99. 
the reason why it is so much more 
fertile than either clays or sands, 
117. 
Loamy soil, eminently capable of the highest 
degree of cultivation, 115. 
requisites of a, 118. 
Loamy soils, how producedi 99« 

ingredients of, 125* 
Locust, the, pest, 42. 

London companies, prioet of shares of, 840. 
London tea companies, comparatife anMlysia 

of the accounts of, for 1879, 889. 
Ldwenthal's process, determinatiou of tauniii 
in tea by, 29. 

M. 

MAOimnrK, essential to a toil for fertility, 

189. 
Malty quality in tea, imparted by brisk sharp 

firing, 221. 
Mandarin tea, never sold to foreigners, 8. 
Manufactured tea, analysis of the ash of, 196. 
analysis of the combuftiblf or gaseous 

portions o( 196. 
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Manufactared tea, anatysit of, in the extract 
or ioluble part, 196. 
anidjiis of, in the spent leaves or 
iiitoluble part, 196. 
Hanufactare of tea, memorandum on tlie, 

223. 
Manure, amonnt of cattle, requisite for an 
acre, 108* 
a matter of the greatest importanre 
to regulate the application of, 176. 
definition of the term, 169. 
for tea lands, 194. 
fresh, a cause of red spider, 61. 
the agrieultnral Talneofo, how greatly 

increased, 192. 
the increase of , by the formation of 

composts, 177. 
the most rational plan of keeping, in 

heaps, 176. 
the perfection of, 102. 
the three prinoip«l requisites for 
forming the, best suited for tea, 198. 
nrine as a, 197. 
▼arions means adopted for increasing 

the efficacy of, 178. 
Tcgetable mould as, 142. 
Uanures, essential prinoiple to be songht for 
in, 100. 
list of artificial, 179. 
should be changed oeeasionally, 144. 
the best, for the growth of tbe tea 

bush, 197. 
the excrements of animals, 172. 
Tarious substaneea used as, 178. 
which stimulate or enrich the soil, 
169. 
Manure pits, directions anent the conitruo- 

tion of, 100. 
Manure sheds, the construotioo ol^ 100. 
Mnimrial substances, 101. 
Manuring, as a prerentatiTe of red spider, 59. 
remarks on the practice oi^ in horti- 
culture, 180. 
the necessity for, 188. 
the theory and practice of^ 95. 
Mori, composition of, 118. 

the effect of, upon different soils, 117. 
the uses of, 118. 
Marling, its oenneetion with liming, 119. 
Marly soils, ingredients of, 125. 
Marsh, causes of the forming of a, 104. 

if surrounded with hills, the remedy, 
104. 
Marshy land, causes of, 104. 
ICaund, number of good seeds in a, 77* 
Medelua, a tea fertilising tree, 198. 
Medullary rays, channelAhrongh which com- 
munication takes place between the 
bark and the heart-wood, 9L 
Melbourne, operations of the Tea Syndicate 
in, 285. 
the China tea trade with, 284. 
Method of cooking tea in Cashmere and 

Turkestan, 34^. 
Mildew, salt recommended aa a remedy for, 
48. 






Mineral constituents, which are apt to he ex< 

hausted by frequent cropping, 193. 
Mineral manures, the nature and propertiea 

of^ and necessities for, 192. 
Modar, a tea fertilising tree, 198. 
Mole plough, use of, for draining wet clay 

soils, 206. 
Mosquito, better term than bug, 50. 
Mosquito blight, oatohing the pesft by hand, 
52. 
fire aa a cure for, 61. 
indigenous and good hybrid tea plants 
IcM subject to,than the poorer classes 
of hybrid and China, 64. 
localities where it does not exist, 54. 
notes on the, 58. 
particulars anent the, 64. 
the, in Cachar and Sylhet, 58^ 
Mnrsxoin, how obtained, 4. 
Myrosin, the ferment, 210« 

N. 

Naiu, << French pin," the best for planks or 

battens, 108. 
vronght, neoetsary for heaTT timber. 

108. 
Names of difibrent sorts of tea, origin of, 

84o. 

Nerf ousness, produced by over indnlffenee in 

tea, 846. ^ 

Nilgiris, date when tea planting first started 
in the, IL 
tea cultiration in the, 255» 
Nitrates, 97. 

of soda, potash, Ac, how formed, 189. 
of soda and potash frequently ap- 
plied on poor lands, 192. 
Nitrate of potash, as a manure, 179. 

how to determine the pi«seaoe of,in 
the soU, 195. 
Nitrate of soda as a manure, 179. 
liitrio add, the compound gas, how generated, 

189. 
Nitrites of potash, soda, &e., how formed, 189. 
Ilitrogen, a most important elenienr, 188. 

determination of total, oontoined in 

tea, 28. 
how supplied to the plant, 195. 
properties of, 96. 
Nitro-theine of Stenhoitse, how obtained, 4. 
Nursery, number of square feet ot^ needed 
for an acre of bushes, 77. 
the method of makiug a, 75. 
the reserve, 75. 
tlie supply, 75. 
Nurseries, 75. 

must be made with the oliject of sup- 
plying two ohuses or sises of 
seedlings, 75. 
the lady-bird pest in, 76. 
the remedy for crickets in, 76. 
Nunery-site, essentials of a, 75. 

O. 

Oil oaks as a mannre, 102, 148, 189. 
Orange beetle, Uie insect bl^ghti 85. 
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Orange beetle, the blight, iti cure, 86. j 

Orgnnic matter, benefit to the soil mechani- 
cally of the internal decay of, 143. 
efseniiel to great fertility in eoil) 116. 
Organic constituents of plant*, 96. 
Origin of the nauies of different sorts of 

tea, 34c. 
Outtuni, what regulates the, of a tea garden, 

123. 
Oxygen, how supplied to the plant, 195. 
its influence and use, 141. 
properties of, 95. 



P. 

Faihtb, dry, most undesirable, 108. 

silicate, the best, 108. 
Panning, the subject of, discusted, 288. 
Paring and burning, excellent and cheap 
improTement of dry soils, 186. 
only necessary on poor land, 186 
should be joined to manuring, if a 
powerful and immediate effect is 
desired without exhausting the soil, 
186. 
soils and situation where, cannot be 

recommended, 186. 
the abuse of the practice, 186. 
the object of the operation of, 185. 
the operation of, 185. 
the proper time for, 186. 
Peat, or bog mouldy as a manure, 183. 
Perfect plucking, how shown, 95. 
Pett, the locust, 42. 

Pliosphatc of lime, how to determine the 
presence of, in a suil, 195. 
the mineralgpurt of bones, 184. 
Phosphoric acid, functions of, 122. 
Phosphorus, how supplied to the plant, 195. 
Pig's dung, as manure, 193. 
Pipsa, the iniect, 46. 

Pith, of young plante, of what made up, 82. 
Pit terracing, its disadyantages, 139. 
Plauk flooring, necessitT for screwing not 

nailing down, 108. 
Planning a factory, points to be considered 

when, 108. 
Plant, account of the root, stem, and leayes of 
a, 83. 
its organs of digestion and aasimila- 

tiun, 163. 
its organs of growth, 163. 
life of a, consists rn the mutual inter- 
action of leaves and roots, 163. 
the reproductive organs of a, what they 
are, and of what they consist, 162. 
the Tegetatire organs of a, what they 

are and. of what they consist, 162. 
what a, takes out of the soil, 195. 
Plant food, carbon dioxide a preparer of, 140. 
mineral, exists iu two different states, 

121. 
mineral or inorganic portion of the, of 

a plant, derived from the soil, 121. 
mineral, moat important to ascertain 
whether it comes up to the standard, 
143. . f 



Plant food, organic portion of the, of plants, 
derived through the leaves, 121. 
of what the fluid of, consists, 163. 
the greater bulk taken up in the form 
of fluid, 163. 
Planting, close V9. wide, 127. 

the advantages of wide, 128. 
the disadvantages of close, 128. 
Plants, cannot take in solid food, 83. 

reproductive organs of flowering, 82. 

the constituents of, 96. 

the gaseous food of, 163. 

their inability to take in solid food, 

163. 
the number of, per acre, 138. 
the only remedy for water lodging at 

roots of, 105. 
the organic substances of, 96. 
the organic or combustible matter 
in, of what mostly composed, 
195. 
vegetative organs of flowering, 82. 
when the crowding of, does not 
prevent growth, 113. 
Plinth, how to construct the, 108. 
Plucking, a few notes on, 223. 

considerations anent, of a bush, 93. 

difference betweeui and stripping, 94. 

effects of continuous. 168. 

how to detect bad. 94. 

ill effects of continuous, 150. 

Java system of, 134. 

notes on. by various planters, 168. 

pruning as a cure for the evils of, 165. 

pruning the necessary sequence of, 165. 

results of constant, 167. 

signs that a tea plant is suffering from 

over plucking, 153. 
the correct method of, 94. 
the process of, 90. 
weekly or bi-monthly, for tea, 230. 
Plucking and pruning, under which system 
of, will the tea bush last longest, 154. 
Portland cement, rules for using, 11 1. 
Posts, description of timber best suited 
for, 107. 
the hardest wood procurable should 
be used for, 109. 
Potash, a simple test for this valnable in- 
gredient, 196. 
the value of its presence in tea, 
196. 
Potassium, essential to a soil for fertility, 189. 
Poudrette, as a manure for the tea plant, 44. 
Preparation of land, for planting tea, 70. 
Prices and stocks, Indian tea, from 1870 

to 1880. 833. 
Production of tea^ in other countries than 

China and India, 270. 
Properties of tea, 346. 
Pruuing, advantage of Br. Jaeobeen's plan 
of. 154. 
a few remarks on the, of tea, 161. 
as a correciivet 89. 
as a cure for the evils of plucking, 

165. 
as a remedy or rmiaraiive, 89. 

44 



INDEX. 



( 850 ) 



INDEX. 



Fruniiig, Colonel Money on, 154. 

difference between the theory of cat- 
ting and thiit of, 155. 
difference between the, of a tea busli 

and a fruit tree, 155. 
directiouB for carrying out niceen- 

folly the operation of, 166. 
Dr. Jacobson'a method of, 150. 
Pr. King's treatise on, 149. 
ingenious theory regarding the effect 

of, 148. 
inutility of those systems of, which 

orop all the branches of a tea 

bush uniformly, 150. 
Jacobson's method of, 148. 
Jaya system of, 134. 
obseryationt oq pruning out the 

centres of tea bushes, 157. 
of fully-matured bushes, the whole 

process described, 90. 
seoBon of the year at which it ought 

to be done, 154. 
sense in which the term is used, 150. 
sparing use of the knife recom- 
mended, 149. 
the general principles of, 166. 
the method of, 87. 
the necessity for, 165. 
the practice of catting down old 

bushes, 146. 
the practice of cutting down young 

plants, 147. 
the right time for, 167. 
the system of, adopted in the 

Eangra Valley, 16a 
the rarious methods practised. 145. 
Pruning and plucking, the systematic, of a 

tea bush, what it really amounts to, 

164. 
Frunings, injury done to the soil by remoying 

the, 187. 
the right place to bury, 167. 
FsjchidsD, insects that feed on tea leayef, and 

make cocoons or cases oat of the 

leaves or steins, 86. 
Pungent liquor, obtained by quick firing, 222. 
Pungent teas, Mr. Boyle's, 220. 
Putridity in tea, over-fermentation, or a 

lengthened period of fermentation, 

the predispoeing cause of, 220. 
Putty, the English, the most suitable, 108. 

Q. 

QuBBCimr, first obtained by Biguad, 21. 
Queroitrinic acid, first discovered by Che- 

yreul and Brandt, 21. 
Quick firing, effects result^g from too, 222. 
Quick'lime, its use in agriculture, 170. 

slaked with salt water a powerful 
manure, 178. 



Baih-WATIB, the three points on which its 

fertilising influences depend, 204. 
Bed bug, the blight, 44. 



Bfd spider, allowing the bushes to grow, 

without pludung, a suggested o«re 

for, 68. 
alwnys appears first on the upper 

surface of the leaf, 60 
appears to trayel from east to 

west, 42. 
a stiff solution of clay as a cuvs 

for, 40. 
bad cultiyatioB an inoentiye to, 63. 
belongs to the sub-division of the 

spiders called *' Acarid»" or mites, 

sa 

brought on by careless sowing and 

transplanting, 43. 
brought on through sudden changes 

in the weatlier, 41. 
day and oowdung mixed well with 

water, a remedy for, 61. 
cold ash, a preyentatiye of, 41. 
continuous rain the best remedy 

for, 61. 
cultivation and rain in themselyes 

not a remedy for the, 62. 
does not confine itself to tea, 88. 
early pruning the cause of, 60. 
fayourable influence of cultivation and 

ntin* l>y giving strength and 

growth to the bush, assists in en- 

M>ling it to withstand, 62. 
flowers of sulphur a cure for, 60. 
found almost inyariably on the upper 

side of the leaf, 65. 
firesh manure a cause of its pio* 

pafsation, 6L 
generally found on the upper surfiice 

of the leaf, 61. 
hard plucking with little oultiyatioB 

one of the causes of, 59. 
hard plucking with very low onlti- 

ystion the cause of, 41. 
heayy pruning, and dettniction by 

fire of the prunings and leaves 

suggested as a remedy for, 89. 
high cultivation and manure not a 

preyentatiye of, 41. 
how to distinguish Uie male from the 

female, 62. 
its cure in Cachar, 40. 
late pruning and light plucking re- 
commended as a remedy for, 61. 
lime as a preventatiTe of^ 69. 
manure and high cultivation not a 

successful remedy against, 60. 
manuring as a pare? satative ol^ 59. 
means for the pi«y«iition of, on old 

gardens, 148. 
Mr. Peal's propoeed remedies for, 89. 
Mr. Hchrottky's opinion on, 40. 
Mr. Schrottky's Uieory of the oanso 

of, 60. 
not caused by exhaustion of soil but 

exhaustion of plant caused by too 

early plucking, 68. 
notes on Mr. Srhvotikj'e Iheoiy as 

regards the origin <rf', 6S. 
or Mann Mejiom, 66. 
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Bed spider, OTer-pluoking and plnckiiig late 

in the yenr, the <*auae of, 62. 
pnrticulars anent the, 61. 
pftrtioolnrs anent the blight, 42. 
plain WMter syringed well through the 

tree a remedy for, 61. 
pUnta planted in the midst of 

putridity, the cause of, 43. 
plucking or praning off the affected 

leaves a radical cure for, 68. 
poor or too rich sap in a tea bush 

the cause of, 40. 
presence of, altogether independent 

of quality of soil, 66. 
probably first introduced in tea seed 

from Assam, 64. 
proper plucking, manuring, and giving 

sufficient rest to the bushes the 

only way to keep off, 41. 
shaking the bushes, a remedy for, 61. 
toil, sab«8oil, or class of plant the 

cause of, 40. 
summary of opinions regarding the, 63. 
syringing with thin mad and blue 

clay a successful remedy for, 66. 
syringing with water a remedy for, 61. 
the, 66. 

the AeanUy the cause of the, 67. 
the cause of, to be found in the soil, 

sub-soil, and class of plant cultivat- 
ed, 69. 
the cutting of the trees to the ground, 

and burning the jungle and bushei 

together, as a remedy for, 43. 
the, in his infancy, 62. 
the insect blight, the, 38. 
the outside leaves on a bush always 

attacked first by, 60. 
the, pest originally introduced in 

tea seed from Assam, 66. 
the presence of, due to the chemical 

composition of the leaTes, 67. 
the progress of, arrested by blue clay 

or mud, 143. 
the syringe as a means to keep 

down, 68. 
throwing clods a remedy for, 61. 
various cures suggested for, 39. 
where most frequently found, 69. 
where plants planted in putrid soil, a 

plentiful supply of moisture the 

only remedy tor, 43. 
water no use as a cure for, 41. 
worst in pieces of tea near eooly 

lines, 61. 
Rich soil, composition of a, 126. 
Kohur or tea- spirit, the drink, how made, 7. 
BcBSt (Bust), remarks on a disease affecting 

the tea plant called, 47. 
BolUng, objections against heavy, 209. 

opinions of experienced planters on, 

209. 
Boiling machines, the absence of the pung- 
ent malty flavour in tea due to the 

use of, 809» 
Boiling tables, neoeiaity lor their being 
strong, 118. 



Boof, how to make an iron, water-tight, 110. 
Hoofing material, galvanised corrugated iron 

sheets the most suitable, 107. 
Boofs, iron, the most desirable, 107. 
Booms, fumiihing of the three factory, 111. 
Boot, the parts of the, of a plant, 83. 

the, system of a plant, 164. 
Boots, at no period of the year ever wholly 
inactive, 161. 

of what they consist, 163. 
Round terracing, the system of, 139. 
Bust (BcBst,) identical with red spider, 43. 

8 
Salb ov thb 7iB8t TBA OARDBK, in India, 12. 
8ttlt, as a manure, 102. 

as a means of hardening and strenfsth- 
ening the plant without deteriorat- 
ing the flush, 46. 
as a remedy for insect blights, 46. 
as a remedy for insect blights, 43. 
deflnition of the term, 96, 
recommended as a remedy for mildew, 

43. 
recommended for driving away insects, 
40. 
Saltpetre, how to determine the presence of, 

in the soil, 196. 
Salts, formed by the mutual action of acids, 

alkalies, and metals, 97. 
Salt water, watering with, as a remedy for 

pests, 46. 
Sandy soils, ingredients of, 126. 

notes on, 97* 
Sap, cause of its ascent in the stem, and of 
its collection by the roots, 84. 
circulation of the, 163. 
facts connected with the circulation of, 

160. 
much denser at the apex of the stem 

than at its base, 160. 
of a plant how gathered, 88. 
of a plant, what it is, 90. 
without a vigoroQS circulation of the, 
there can be no well-developed 
leaves nor healthy roots, 168. 
Saw, the tea fertilising tree, 198. 
Hea-salt, as a manure, 178. 
Sea weed ashes, as a manure for the tea 

plant, 196. 
Seed, how to know good from bad, 76. 
instructions regarding tea, 74. 
production of, on a tea plant, how 

induced, 163. 
proper position of, in sowing, 74. 
required for sowing at stake, 76. 
sowing of, at stake, 78. 
structure of the, of a tea plant, 168. 
Seedlings, method of exterminating iusects 
attacking, 63. 
requisite for transplanting, 76. 
Seeds, number of good, in a maund, 77. 
Sheep dung as manure, 193. 
Short dung, fermentation not neoeatary for, 

181. 
Silicates, 97. 
Silicious soib, notes on, 98. 
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Silicon, onlj necesHurj in » minute quantity 

for ordinary crops, 189. 
Silt, the finest and richeBt soil, 105. 
SingaporCf tea in Johore in, 274. 
Sloe-leaves, used as nn adulterant in tea, 24. 
Slopes, eTils of planting tea on, 182. 

how the idea first prevailed that tea 

should be planted on, 181. 
remedy for preventing wash on 
gardens built on, 121. 
Sloping land, disadTnntag(>s of, compared 
with flat land for tea, 132. 
in what respects objectionable for 
planting tea, 131. 
Soda, useful for washing woodwork before 

painting, 108. 
Sodium, requisite in but a minute quantity 
for the requirements of ordinary 
crops, 189. 
Soil, colour of the, affects its relative heat 
absorbing power, 143. 
conditions of, most favourable to the 

growth of the tea plant, 125. 
how to ascertain roughly the composi- 
tion of a soil, 194. 
how to enable the, to produce its 

maximum, 122. 
how to roughlj annlTse a, 194. 
in asoertaiuing the value of a, two cir- 
cumstances must be noticed, 116. 
its nature and composition, 183. 
lime au essential ingredient iu a fertile, 

125. 
many circumstances must concur to 

make a, highly ferlile, 114. 
opinions of government ofScers on the 

most suitable, for ten, 126. 
the beet kind of, for tea, 194. 
the mechanical texture of a, a matter of 

great importance, 99. 
the source from which the plant draws 
the mineral or inorganio portion of 
its plant food, 121. 
the two-fold office it performs, 99. 
why a, should be anaijjsed, 125. 
Soils, absorptive powers of, one of their most 
important properties, 116. 
classification of, 97. 
consist of organic and inorganic 

bodies, 194. 
differences of, 125. 
division of, 125. 
natural draiuHge of, 208. 
practical division of, 116. 
properties of, 106. 
their physical vbaraoter, 120. 
various modes of distinguishing, ltd. 
Solid dung, advantage of, over liquid manure, 

177. 
Soot, as a manure, 180. 
Sowing at stake, method of, 73. 
Sperm, theory, the, 57. 
Springs, if dampness of land arises from, the 

essential point to discover, 105. 
Stagnant water, effects of, on the (ea plant, 120. 
the deadliest enemy of the tea plant, 
106. 



Staking, method of, 71. 

Statistics of tea, amended, for 1880-81, 835. 

Stem, the parts of a, 162. 

the parts of the. of a plant, 82. 
Stick pruning, description of, 145. 
Stocks, imports and deliveries, from 1870-80, 

as they atood in each month in each 

year, 829. 
for 1879-80, particularising each va- 
riety, 831. 
Stocks and prices, of Indian tea from 1870 to 

1880, 833. 
Stomata, the mouths of a plant distributed 

over the surface of its leaves, 188. 
Stomates, or pores of leaves, their use and 

action, 92. 
Straits Settlements, tea in the, 270. 

tea planting in the, 271. 
Straw, the use of, in dung, 175. 

the use of, in manure, 174. 
Stripping, difference between, and plucking, 

94. 
how to detect, 94. 
the modus operaiuii of, 94b 
Stamps of trees, new scheme for removing, 

803. 
Sublimation, the process of, for the extraction 

of theine, 27. 
quantitative method of, 27. 
Sub-soil drainage, benefits accruing firom, 121. 
the remedy for gardens established on 

heavy clay soils, 121. 
Subterranean channels, must be carried as 

far as possible from trees or hedges, 

200. 
Suckers, how originated, 164. 
Sulphate of ammonia, how formed, 190. 
Sulphate of lime, how produced, 179. 
Sulphur as a remedy for red spider and 

bug, 60. 
essential to a soil for fertility, 189. 
Sulphur and phosphorous, how supplied to 

the plant, 195. 
Sunning, various opinions on the questioD 

of, 222. 
Superphosphate, composition of a, 185. 

how formed, 184. 
Superphosphate of lime, as a manure, 102. 

how formed and its charaoteristios, 180. 
Swab, reason for using the, instead of the 

broom, 118. 
Sydney Sxhibition, Major Clsmenti's report 

on Indian tea at the, 283. 
Sylhet, date when tea was first disoovared in^ 

11. 
Synaptase or emulsin, tlie fsrment, 210. 

T 
Tavhio Aon>, the cause of the colour and as- 
tringent properties of tea, 220. 
Tannin, the amount of, in genuine teas, 80. 
the methods proposed for the deter- 
mination of, iu tea, 28. 
Tar, effects of; on insects, 802. 
Taurine, a oompotind peculiar to bile, 4. 

amount of nitrogen ooutainod ia bil* 
in theihapeof^7* 
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Taurine, th« formnUon of, oontributed to by 

cnffein« or tlieine, 4. 
Tax-paying timber, rulee lor the felling of, 

in Assam, 803. 
Tea, ammonia process applied to the examin- 
ation of, by Wanklyn, 28. 

analysis of, 21. 

a proper artiole of diet, 5. 

as an artiole of diet, 6. 

as an article of diet for those prone to 
calonloas diseases of the lithio acid, 
dintliesis, 6. 

as an article of drink for persons of a 
gouty and rheumatio nature, 6. 

as a remedy for serere nervous head- 
ache, 6. 

a useful sedatif e in some forms of 
diseased heart, 6. 

beyerages made from, 7. 

bitter tiiste in, due to the theine or 
caffeine contained in it, 220. 

cause of the coarse flnyour characteris- 
tic of a low class, 158. 

charged with causing an increase of 
nervous diseases, 6. 

eliemieal analysis of, 26. 

chemical composition of, 19. 

chemical properties of, 3. 

comparison of the yield of» in India, 
297. 

date when samples first sent to Lon- 
don, 11. 

derivation of the name, 1. 

difference between the morbid states of 
the nervous system produced by 
coffee and those resulting from, 6. 

differently named in different parts of 
China, 1. 

Dr. Smith's experiments on the effects 
of, 5. 

effect of, upon the digesti?e organs, 
84c. 

essentials neeessary to make a uniform 
well finished, 160. 

facts showing in what way it proTet • 
Substitute for animal food, 7. 

general notes on, 229. 

general yiew of adulterations of, 83. 

how to detect facing in, 26. 

its colour and astringent properties 
due to tannic acid, 220. 

its power as an antidote in some cases 
of poisoning, 6. 

its use by students to resist sleep, 6. 

its use in feyers, 6. 

most suited to plethoric and sanguine 
temperaments, 6. 

notes on, 7. 

preliminary examination of^ 23. 

remarks on the adulteration ot, 8. 

the action of, on the human system, 5. 

the addition of carbonate of soda to, 
increases its action upon the skin and 
augments its cooling properties, 6. 

the best common drink at the begin- 
ning of fcTen and luflMiunatory 
complaints y 5. . 



Tea, the beat soil for, 194. 

tlie botanical yarieties of, 18. 

the cause of the increase of scrofulous 

diseases, 6. 
the constituents of, 19. 
the early history of, 8. 
the essential oil of, 19. 
the extract of, 80. 
the medical properties of, 4. 
the medical uses of, 6. 
the roost common sorts of, 18. 
the ordinary method of taking the 

hygroscopic moisture of, 25. 
the process of manufacturing brick, 292. 
the process of manufacture of com* 

pressed, 294. 
three fertilizing trees, 198. 
unsuited for those of an irritable nature 
and leucophlegmatio constitution, 6. 
yarieties of, 18. 
when it should be drunk, 84o. 
Tea and its adulterants, analysis and chemi* 

cal description of, 18. 
Tea aphis, description of the, 87. 
the insect blight, the, 37. 
Tea ash, analysis of, 84c. 
Tea ashes, chemical analysis ofy 197. 
Tea at the Andamans, 262. 
Tea blights and pests, 34;. 
Tea blight or tea pests, 60. 
Tea bug, description of, 62. 

how the presence of the blight may 

be known, 86. 
the, hihpeltit ^Atfiooro, 52. 
the insect blight, the, 86. 
the various remedies suggested for 
the, 58. 
Tea biuh, diameter of an average size, 128. 
end to which itll treatment of the, 
onght to tend, 149. 
root and leaf action reciprocal iD 

the, 153. 
the best manures for the growth of 

the, 197. 
the functions of respiration and 
digestion never wholly suspended 
in a, 151. 
the, ill the Kangra Valley, 168. 
Tea bushes, their average diameter in tbo 
Kangra Yalle^, 187. 
the number of, m an acre, 77. 
what they extract from the soil, 196. 
Tea companies, analysis of the working of 
yarious, 886. 
comparative analysis of the accounts 

t>f London for 1879, 889. 
list of Indian, with ruling quotations 

in March 1881, 337. 
position and prospects of Indian, 324. 
Tea crash, the causes of the, of 1866-67, 12. 
Tea cultivation, date first attempt at, made 
by the English Gofemment, in 
Assam, 10. 
in Amerioa, 278. 
Tea cuUiyataon in British India, during 1875- 
78, statement illustratiye of the 
stote of, 266. 
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Tea ouUiTation in British India, during 1878* 
79, 8tAt«ment illustrstire of the state 
of, 267. 
Tea oultifation, planting, 67. 

the essential parts of, 167. 
Tea distriors, list of the, in India, 18. 

production of tea in the different, in 
India, 15. 
Tea^lrinking iu Cashmere and Turkestan, 

84;^. 

Tea'diying machinery, reports on tea samples 

mannfaotured by, 226. 
Tea-dust, method of utilisin^r, by making it 

a souroe of theine, 27. 
Tea garden, date of sale of the first, iu 

India, 12. 
Tea grub, the, 65. 
Tea hair, 802. 
Tea in Aracan, 264. 
Tea in China, consumption of, 301. 
"Tsa in China," extracts from the pamphlet, 

281. 
Tea in Dehra Dun, 260. 

cultivation, manufacture, labour, and 
general remarks anent, 257. 
Tea in Bnglnnd, consumption of, from 1840- 

77,301. 
Tea in India, origin and future prospects of, 

9. 
Tea industry in India, for 1879, statistical 

reyiew of the, 268. 
Tea industry, state of the, in Ceylon, 272. 
Tea infusion, the proper mode of arranging, 

for the best result, 84c. 
Tea leaf, diagnostic mnrk of a, 19. 

mode of chemical examination of, 34. 
structure of the, 19. 
Tea leaTes, as a nourishing article of food, 
196. 
determination of nitrogen contained 

in, 28. 
their chemical aspect, and modes of 
test, 84. 
Tea mannfactare, general notes on, 229. 
Tea market, report on the Canadian, 888. 

state of the, in Australia, 276. 
Tea of the future, the, 302. 
Tea pest, description of a new light green 
insect, 49. 
shrimp shells a remedy for, 45. 
the grub, 44. 
Tea plantations in .Dehra Doon, list of, in 

1871, 259. 
Tea plant, cause of death in an unhealthy, 
tliat has been cut down, 147. 
damage done to the, from jiftigle and 

manure turning sour, 144. 
habitat of the, 8. 

requirements of the, with reference 

to the selection of suitable soil, 119. 

■cientific manuring of the, to produce 

leaf, 197. 
tendency of the, to the excessire 
production of flowers and seed, a 
sure sign of old age or weaknesf , 158. 
the Assam, 67. 
the China, 67. 



lea plant, the hybrid, 68. 
the indigenous, 67. 
Tarieties of the, 67. 
Tea plante, cause of young, being yellow, 

sickly and unhealthy, 42. 
Tea reriew and statistics, for 1880, 316. 
Teas, special, used for mixing or blending, 19. 
Tea seed, all the most raluable mineral 
matter collected by the plant stored 
up in the cotyledons and embryo of 
the, 188. 
test of good, 76. 
Teas in Russian commerce, composition of, 22. 
Tea soil, constitutents contained in a first 
class, 121. 
desirable qualities for a good, 120. 
essential features of a good, 120. 
particulars anent the best, 68. 
physical and chemical properties 

essential to a good, 119. 
the chemical constitution of a, 120. 
three qualities essential for a good, 123. 
Tea soil*, chemical improrements of, 121. 
for what remarkable, 125. 
iron not deficient in the oomposition 

of, 192. 
mechaiiiral improrement of, 119. 
particulars anent the best, 120. 
their selection and improyement, 119. 
Tea substitutes, 34^. 

Tea Syndicate, operations of the, in Mel- 
bourne, 285. 
Tea yield, comparison of, in India, 297. 
Termoed teelahs, short yield of, compared 

with those unterraced, 138. 
Terracing, adrantages of, where slopes are 
steep, 132. 
diminished yield resulting from, 138. 
honeycomb or pit, its disadtantages, 

138. 
practical remarks on, 187. 
the method of, 80. 
the method of honeycomb, 188. 
the system of round or flat, 137. 
Terai, tea in the, 264. 
TerustrftmiaeesB, natural order of the tea 

family, 8. 
Texture, a proper and indispensable condition 
of fortuity, 115. 
of a soil, or of the means of distin- 
guishing between soils, 114. 
the mechanical, of a soil, of great 
importance, 99. 
Thea, a genus of the tribe Camelliee, 1. 
botany of, 1. 

no difference between, and camellia, 1. 
Thea Assamensis, the species of the genus 

thea, 2. 
Thea Bohea, tbe species of the genus thea, 2. 
Thea Cochin-chiiien»is, the species of the 

genus thea, 2. 
Thea Oleosa, the species of the genus thea, 3. 
Thea Yiridis, the species of the genus thea, 2. 
Theine, as an article of diet, 4. 
basic properties of, 4. 
bitter taste in tea doe to the coa- 
tained, 220. 
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Tbeine, ohemical properties of, 19. 
diicoTered b^ Ou<irj in tea, 3. 
first discoTered hy Oudry in tea, 19 
how best prepared, 3. 
identity of, with cafi'eine fuUj estab- 

lisbed, 8. 
in large doeei a poison, 20. 
its connection with the uric group of 
the formic series of organic com- 
pounds, 4. 
, numeront salts of definite composition 

formed from, 20. 
powerfully attacked by oxidising 
agents gi? ing rise to se? eral bodies, 4. 
iliown by Mulder and Jobet to be 

identical witb caffeine, 19. 
table showing the solubility of, in 

different solf ents, 20. 
tests for, 20. 

the chief precipitants of, 21, 
the estimation of, 26. 
the modem processes for extracting, 26. 
this alkaloid first separated by Bunge, 

19. 
qnantitire determination of, 84a. 
Theine and caffeine, similar, 346. 
Theine guaranine, the orysUilline alkaloid, 3. 
Tillage, importance of the subject, 112. 
spring, highly advantageous, 113. 
Timber, description of, most suitnble for 
• buildings, 107. 
Government rules for the felling of 

tax*paying, in Assam, 308. 
necessity for, being perfectly seasoned, 

107. 
preserving of, in the ground, 802. 
Timber trees, in Assam, 803. 
Transplanting, the method of, 73, 77. 
Trees, new scheme for removing the stamps 

of, 803. 
Trenches, of drains, modes employed for 
filling in, 20l. 
the width of^ regulated by the depth 
of the drain, 200. 

U. 
UKUn, as a manure, 197. 

the use of animal, 174. 
Urine manure, the process of manufacture, 
197. 
the system of applying, 197. 

V. 

Ybgbtabli, a, composed of two great classes 
of constituents, 187. 
elements composing both the ash and 

volatile portion of every, 188. 
the ash or mineral constituent of a, 

187. 
the volatile constituent of a, 187. 
Vegetable cell, of what it consists, 82, 162. 
Yegetable deposit, best manure for the tea 
plant, 123. 
where found, 123. 
Yegetable matter, action of decaying, 195. 

reasons for not burning, but leaving 
to decompose in the soil, 142. 
Vegetable mould, the use of, as manure, 142. 
Vegetable soil or turf, most useful in the for- 
matiou of composts, 177* 



Victoria, consumption of tea in, 284. 
the tea trade in, 284. 

W. 

WAKBYVUons produced by the volatile oil of 

tea, 345. 
Walls, materials with which, may be built 
107. 
plates should be esacUy in the centr* 

of the, 109. 
should be well plastered and painted, 
111. 
Water, amount of heat lost by the tvapora- 
tion of one pound of, 204. 
a powerful solvent, 204. 
only hurtful to plants when it rises 
so as to stagnate abont their roote 
208. 
three ways in which it gets into land, 

204. 
three ways in which it leaves the land, 

204. 
various ways in which, may render 
land unproductive, 201. 
Water of vegetation, meaning of the term. 

141. 
Weeds as a manure, 182. 
Weeding, Java sjstem of^ 134. 

the method of, 85. 
Weeding, hoeing, and forking, 86. 
Western Dooars, tea in the, 266. 
Wet clay soils, difficulty of bringing, into a 

fertile state, 116. 
White ants, the greatest of tea blights, 62. 
Windows, how to construot the, of a factorr, 
110. 
sise of glass panes for, 108. 
Withering, charcoal and other, 230. 

of leaf in the sun not recommended, 

m 

opinions of ezperienoed planters on, 
208. 
Wood, different kinds of, in a bush, 89. 

process of development new layert 

of, 168. 
results when old and hard, 150. 
Wood'ssh and lime, not successful as a reme* 

dy against red spider, 60. 
Wood ashes, as manure, 96, 178, 188. 

with lime, as a remedy for red spider, 
63. 
Woodwork, treatment, of, before pointing, 

108. 
Woody fibre, as a manure, 182. 

T. 

TiiBT, the ferment, 210. 

Yerba mate, or Paraguay tea, 84i. 

Yield, comparison of tea, 297. 

how 11 maunds of tea per acre were 

obtained, 144. 
increase of, by being close to coolie 

lines, 208. 
of 10 maunds per acre not impossible, 

138. 
of 11 maunds per acre, how obtained, 

167. 
of 5201be. of teAoff 12«20thf of an 
acre, 136. 
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Third Edition, Corrected and much Enlarged. Price 7a GcL 

fPHE CULTIVATION AND MANUFACTURE OF TEA. 

^ By Lieut-Col. Edward Money. 

(Opinions of thb Prbss on the New £Dmoi9.) 

The Saturday Beview says:—** We think that Col. Money 
has done good service by throwing into the form of a book, an essay, 
Avbich gained the Prize awarded by the Agricultural and Horticultural 
Society of India, in 1873. The author is one of a well-known Anglo- 
Indian family, which has done good service to the State in divers 
capacities, Civil and Military. He has been in the habit of making 
copious notes on Tea. he tells us for the past eleven yeafs : and he is 
the owner of plantations in the Himalayas, in Chittagong, and ih the 
Bhootan Doars. He has had plenty of practical experience, and has 
tested the labours of other men .... Col. Money's general rules 
and principles, as far as far as we can form a judgment, seem to have 
reason as well as experience on their side .... No Tea Planter 
can aiSbrd to disregard his experience." 

The Indian Afirrioulturist sa3r8 : — " Col. Money has advanced 
with the times, and tEe work under review may well be considered the 
standard work on the subject, and it ouf ht to be in every Tea Planter's 
hand in India, Ceylon, Java, Japan, Chma or America ; the merit and 
sterling value of his essay has been so universally and deservedly 
acknowledged, that all that is left for us to say is that this, the third 
edition, contains all the additional information that has been gained 
during the last six years, has been corrected up to date and much en- 
larged. The value of Col. Money's work is ennanced by the fact that 
he has seen and studied Tea cultivation in all of the districts of which 
he treats, and that he deals with the whole subject in a practical 
maimer, and has very few scientific theories to advance. We recommend 
our readers who require full information and sound advice on the 
subject to procure Col. Money's book. 

Allen's TTiHi«.n Mail says:— *' The particulars of this Great 
industry, which comprises (Tea) C^iltivation and Manufacture are given 
in the work of Col. Money. The third Edition expanded from the or^^inal 
prize Essay published in 1872, by the results of the author's practical ex- 
perience and observations up to the present time, supplies full details of 
the origin and progress of an Indian Tea Garden, and that in a very ladd 
and readable form . . . The publication of so thorough, clear and 
instructive a directorium as Col. Money's work is in itself a proof of the 
attention devoted to this important industry, which has a great future 
before it. No one who desires to understand the condition of its 
development ; still more — no one who has a peouniary interest in a Tea 
Garden, can feel that the subject of tea is Imown until this work has 
been studied." 

The Ohina BzpreBS says: — '*The experience gained since 
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in Indis renders a practical work of this kind veiy valuable ; and the 
method in which Colonel Monejr deals with the subject shows his 
thorough knowledge of it.'' 

The Sootaman Bays: — "With respect to the conditions of 
climate and soil necessary for successful tea cultivation, the require- 
ments of the plant in the wa^ of water, Ac, the varieties best suited for 
culture in the various districts, the laying out of the tea garden, and 
all the various details of cultivation and manufacture. Colonel Money 
writes with the authority derived from many years of experience ; and 
in the present edition the fruits of his latest experience are embodied. 
To new beginners in tea cultivation this book must be of the greatest 
valne, while it will be found full of interest by outsiders who may be 
desirous of information about the condition and prospects of an 
important department of agricultural industry.'' 

The Produoe Markets Review says :— ■' Colonel Money 
is a practical tea planter, and his work is the standard work on the 
subject, so that it should be procured by all who are interested in the 
subject. The new edition is greatly enlarged, and corrected by the 
experience of the past six years.'' 

The Planters' Oazette says :~-" The cultivation of tea in 
the British dominions is becoming a rapidly extending indnstiy, and 
we are glad to see that Colonel Money's prize essay has reached a third 
edition, for it is full of practical information and deserves to be studied 
bv every tea planter.'' 

Tha Wan rih Mfni- Bxfunilier says : — " During the last few 
years the fact that India is a tea-producing country has become more 

fenerally known in England ; but few people know tbat the finest 
udian teas are more expensive than the best of Chinese growth, and 
tbat the average price of the lea grown in India ts higher than thai 
which comes from the Flowery Land. Another piece of information 
given in this book is not less suggestive: we mean that which assures 
us that India is capable of producing as much tea as would meet the 
wants of Great Britain and all her colonies. But the culture is yet tn 
its infancy. Colonel Money's treatise is one of the most complete and 
exhaustive of the kind we have ever read. He seems to anticipate all 
possible difBculties ; his warnings and his counsels embrace everj- branch 
of the subject, and only a practical man could h ave written them. One 
would think that a tea grower of common sen ae could scarcely make 
blunders with such an admirable guide before hi m : and tbe commercial 
side of the enterprise is discussed in Ihe same careful manner as the 
agricultural." 

The Broad Arrow says : — " In this work we have the results 
of eighteen years' experience of a tea planter in India, and the author 
has so written it tbat the beginner will find it invaluable, for he ba* 
had his wonts specially in view. It is, so far as we know, the best, 
as it is certainly the most practical book about lea that has been 
nublished." 
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